Library Trends 23 (1) 1974: Health Sciences Libraries by Adams, Joan Titley (editor)
I L L I N O I S  

UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN 
PRODUCTION NOTE 

University of Illinois at 

Urbana-Champaign Library 

Large-scale Digitization Project, 2007. 



Library
J 
Trends 
VOLUME 23 0 NUMBER I 

JULY, 1974 

Health Sciences Libraries 
JOAN T I T L E Y  ADAMS 
Issue Editor 
CONTRIBUTORS TO THIS ISSUE 
JOAN TITLEY ADAMS . . . . . . . . . . . 3 

Introduc<ion 
MILDRED C. LANGNER . . . . . . . . . . . 7 

User and User Services in 

Science Libraries: 1945-1965 

LOUISE DARLING . . . . . . . . . . . . 31 

Changes in Information Delivery Since 1960 

in Health Science Libraries 

ESTELLE BRODMAN . . . . . . . . . . . 63 

Users of Health Science Libraries 
FRANK B. ROGERS . . . . . . . . . . . 73 

Computerized Bibliographic Retrieval Services 
VERN M.  PINGS . . . . . . . . . . . . 89 

Improved Document Delivery Services 
NANCY M. LOREN21 AND K. PENNY YOUNG . . . . . . . 109 

New Information Transfer Therapies 
WILLIAM K .  BEATTY AND VIRGINIA L. BEATTY . . . . . . . 127 

Improvements in Recordkeeping and Use 
SCOTT ADAMS . . . . . . . . . . . . 153 

Foreign Users of U.S.Bibliographic Data Bases 

in Biology and Medicine 

HAROLD M. SCHOOLMAN . . . . . . . . . . 165 

The Future: Libraries, Librarians and Users 
A C R O N Y M S  
AADS 
AAMC 
AHEC 
ASIDIC 
ATS-F 
BA 
BASIS-70 
BCN 
BIOSIS 
CA 
CAI 
CAS 
CBAC 
C0SATI 
C T  
H M O  
ICSI 
IS1 
KW'IC 
MEDLARS 
MEDLINE 
MeSH 
MLA 
MLAA 
NASA 
KINDS 
NLM 
NMAC 
NSF 
OECD 
O R B I T  
OSTI 
PS RO 
RECON 
RML 
RMP 
SATCOM 
SDC 
SDI 
SLNY 
LKCIS 
VA 
WATS 
American Association of Dental Schools 
Association of American Medical Colleges 
Area Health Education Centers 
Association of Scientific Information Dissemination Centers 
Applications Technology Satellite-F 
Biological Abstracts 
Batelle Automated Search Information System 
Biomedical Communications Network 
BioScience Information Service 
Chemical Abstracts 
Computer-Assisted Instruction 
Chemical Abstracts Service 
Chemical-Biological Activities 
Committee o n  Scientific and  Technical Information 
Chrmical Titles 
Health Maintenance Organization 
International Conference on  Scientific Information 
Institute for  Scientific Information 
Keyword in Context 
Medical Literature Analysis and  Retrieval System 
Medlars on-line (formerly MEDLARS) 
Medical Subject Headings 
Medical Library Association 
Medical Library Assistance Act 
National Aeronautics and  Space Administration 
National Institute of Neurological Diseases and Strokes 
National Library of Medicine 
National Medical Audiovisual Center 
National Science Foundation 
Organization for  Economic Cooperation and  Development 
On-Line Retrieval of Bibliographic Information Time-shared 
Office for Scientific and Technical Information 
Professional Standards Review Organizations 
Remote Console System 
Regional Medical Library 
Regional Medical Program 
Committee on  Scientific and  Technical Communication 
System Development Corporation 
Selective Dissemination of Information 
State University of New York 
United Kingdom Chemical Information Service 
Veterans Administration 
Wide Area Telephone Service 
LIBRARY TRENDS 
Introduction 
JOAN T I T L E Y  ADAMS 
Articles in the medical literature and the library 
literature have reported on specific programs in health science 
libraries ranging from the automation of library routines and the 
training of medical library staff to direct computerhser interaction for 
citation retrieval. The Handbook ofthe Medical Library, 3d ed., a review by 
David Bishop in Advances in Librarianship, Vol. 2, and Library Practice in 
Hospitals:A Basic Guide, edited by Bloomquist, et al. give the state of the 
art of health science library organization and administration. The 
articles in this issue of Library Trends attempt to provide an overview 
of the total impact that changes have had on the traditional user 
services, including a final chapter projecting what the trends of the 
future will be to meet the needs of the health science user. 
Since World War 11, the professions responsible for the nation’s 
health have been under the pressure of an expanding population 
demanding ever more sophisticated health services. New knowledge 
and new skills to be learned by more people in shorter time have placed ~ 
great pressure on the institutions providing medical education, health 
care, and research knowledge. Possibly no professional groups in this 
country have been faced with so intensive a need to remodel their 
educational processes as have the health professions. 
The pressures of need resulted in three major programs designed to 
further bibliographic control and document access in the health 
sciences. These three programs in the last ten years have greatly 
changed traditional reference and user services. The Medical Library 
Assistance Act, MEDLARS, and the Regional Medical Program have 
been enacted to better the flow of the printed medical knowledge to 
improve health care. 
The libraries which have traditionally supplied printed information 
to the health professions have kept pace with the needs through new 
and innovative tools and service techniques. Few other groups in the 
Joan Titley A d a m  is Health Sciences Librarian, University of Louisville, Louisville, 
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library community have had to provide comprehensive responses to 
changing needs as have health science libraries. 
The article by Mildred Langner is an historical review of users and 
user services of health sciences libraries; it outlines the traditional 
services rendered to users by health science libraries from 1945 to 
1960. 
It includes a description of the three major types of health sciences 
libraries and their missions, and the rationale behind the services: 
bibliographic control, document delivery and fact location. There is a 
description of the three primary orientations of user needs, historically 
and chronologically, related to the professional goals of clinical care, 
education and research. Finally, Langner compares health sciences 
libraries with public university library services and users. 
Louise Darling presents an overview of the changes in information 
delivery since 1960. She includes a description of the factors that 
caused these changes in bibliographic control and internal activities of 
health sciences libraries as they relate to user services. Succeeding 
chapters detail the major changes. Among these activities is a 
description of the role of the Medical Library Assistance Act (1965 and 
1970), MEDLARS and the Heart Disease, Cancer and Stroke 
Amendments of 1965 (enacting the regional program) in funding the 
changes. 
Four effects these changes had on user services were: (1) 
bibliographic control: automation of indexing and direct computer 
access to bibliographic records; (2) document access: development of 
regional medical library network and library programs of regional 
medical programs; (3) improvement of existing health science 
libraries: updating of internal routines through automation, collection 
development; (4) improvement of existing health science library 
buildings; and ( 5 ) improvement of health science library staffs. 
Estelle Brodman describes health science library users by identifying 
the profession and geographic location, and by the type of need the 
users have for health science information. This description includes 
the user and nonuser population before 1964; the information needs 
of those responsible for patient care, education and research, and, 
most important, a description of the change in user by profession and 
location. 
The changing health science world and its resultant changing 
information needs include: (1) changes in educational methods and 
students, (2) changes in health care delivery, (3)changes in peer review 
and lay control, and (4) changes in focus of research in health sciences. 
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Frank Rogers describes the first major change: the impact on users o f  
improved access to the bibliographic record. The automated indexes 
and their use are detailed by type of user and are a major characteristic 
of information delivery in the last decade. He gives a brief description 
of major computer-controlled bibliographic records in the biological 
field, such as MEDLARS (and MEDLINE), Science Citation Index 
(and ASCA), and Chemical Abstracts Services. These are selected as 
having been in existence long enough for statistical data on use to be 
available. 
Although an analysis of the user statistics is difficult, Rogers presents 
what is available on the type of user of these services from the 
published literature and from unpublished statistics available from the 
National Library of Medicine, Information Sciences, Inc., and Chemical 
Abstracts or the health science institution subscribing to CA Service. 
Rogers ends with a narrative on a typical MEDLINE search station, its 
users and questions. 
Vernon Pings indicates the impact that improved document 
delivery, especially activities sponsored by the Regional Medical 
Library programs and the Regional Medical Program, has had in 
providing wider and easier access to the document and an analysis of 
the use of these activities. His report covers: (1)various RML networks 
and their activities; (2)varied RMP library programs; (3)analysis of the 
statistics of document use by number and user (type and location). 
On user programs other than document delivery, Nancy Lorenzi 
and Penny Young report on reviewing the nondocument delivery 
systems and discuss the published reports of specific programs and a 
follow-up of published and unpublished user statistics. These 
programs include Wide Area Telephone reference and information 
service; audiovisual and other nonprint materials use; computer 
control of microfilm documents, and hospital library networks. 
William and Virginia Beatty describe improvements, especially in 
the automation of routines, in the internal operation of libraries which 
resulted in better, more efficient services to health science users. They 
review improvements in library record-keeping, buildings, and staff. 
In, addition they note new programs and nonprint collections. 
Scott Adams describes the impact of U. S. sponsored services on 
users in foreign countries, He gives a description of the education 
programs for foreign health science library staff and of the foreign 
expansion of MEDLARS, SCI, etc. T h e  papers of the Third 
International Cranfield Conference (July 1971) provide a broad 
description of the use of these tools in all areas of science. 
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To look forward, Harold Schoolman discusses future user services in 
health sciences libraries. He identifies projected programs (or missions) 
such as: (1)computer fact data bases (rather than merely bibliographic 
data bases) to be queried directly; and (2) network programs for other 
than document delivery, including cooperative acquisition policies, etc. 
relating them to the expanded role of libraries in health sciences 
education and health care delivery. 
While each of these articles stands alone as a,description of a single 
area of user or user service, together they form a survey or state of the 
art report for this aspect of the library world. 
LIBRARY TRENDS 
User and User Services in Health Sciences 
Libraries: 1945-1965 
MILDRED C. LANGNER 
THELITERATURE on health sciences libraries in the 
United States and Canada from 1945 to 1965 reveals a vast amount 
of activity in the field of user services and shows that, despite the 
almost insurmountable problems encountered due to unprecedented 
increases in the literature and in use of libraries, many goals were 
reached and important results were realized. 
While endeavoring to point out these developments, this review 
will not dwell upon the basic reference and fact-location assistance 
with which many library users are the most familiar. These services, 
perhaps because they are so universally expected and accepted, have 
not been emphasized in the literature, consequently, it is difficult to 
document them. 
Attention here will be directed to discussions of those important 
behind-the-scenes, reference-related activities-such as special and 
interlibrary cooperative services-to which there are many 
references in the literature. Not considered are selection, acquisition, 
cataloging and classification, which fit more pertinently within the 
realm of technical services. Circulation procedures also will be 
omitted. 
The year 1945 introduced the tumultuous period immediately 
following World War I1 when unbelievable developments in the 
fields of research, education and technology were demonstrating the 
overwhelming results which could be achieved when massive 
research and development funds were applied to predetermined 
objectives, and when the need for worldwide cooperation was 
strongly manifesting itself. When UNESCO was chartered in this 
momentous year i t  had as its principal aim the attaining of 
international cooperation on a huge overall scale. With government 
~~ 
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programs-particularly in the fields of defense and  space 
exploration-leading the way, society as a whole began to devote 
gigantic sums to scientific research and technical development. “For 
the first time in the history of the world a nation deliberately mobil- 
ized all its relevant resources to achieve radical and comprehensive 
technological innovation as rapidly as possible.” 
One  of the most noticeable results of this research was the 
fantastically rapid increase in the amount of recorded information 
produced, especially in the fields of medicine, biological and physical 
sciences, and engineering. The  number of books published in these 
fields increased from approximately 1,500 in 1940 to nearly 5,000 in 
1965, the publication of new journals grew by large numbers, and 
countless unpublished research reports multiplied astronomically, 
setting the trend for the “information explosion.” 
Throughout all this turbulence, librarians attempted to give the 
scientific research worker the best possible service, but neither they, 
nor perhaps even the researcher himself, knew exactly what was 
needed  f rom the  library. T h e  war, however, had  clearly 
demonstrated to many scientists the vital place of an  efficient 
information service. Their experience, together with the much wider 
range over which research now had to be carried out and the 
necessity for scientists to familiarize themselves with entirely new 
and multifaceted subjects, had put a premium on information 
gained from libraries ra ther  than f rom means such as slowly 
acquired experience, conferences and personal correspondence. 
With this understanding came the realization that the complexity of 
science had grown to such a degree that library and information 
service was an important key to the world of advancing knowledge. 
How the health sciences libraries responded to this challenge is 
vividly described by Friedrich: 
T h e  war had demonstrated how inefficient were many of the 
peacetime methods of medical libraries. For example, where the 
medical librarian once probably seemed to rely largely upon 
memory and often to make somewhat vague generalizations, a 
need for speed and accuracy under  heightened war pressure 
necessitated more accurate record-keeping and prompt, specific 
information. Details of record-keeping became streamlined; time 
required for  library operations was now of first importance. 
Duplication of effort had to be eliminated. As demands for  
reference service increased, short cuts of all kinds were utilized. 
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Service, unlimited service, became the slogan of medical libraries. 
The more work that was done for people and for agencies, the 
more they demanded. What formerly was given as an occasional 
favor was now demanded and was expected as if it  were a 
long-established right. Dormant powers and potentialities of 
medical librarians sprang to life when the entire medical and 
governmental staff turned to them for help.2 
Marshall, too, pointed out the extended service which librarians 
would be called upon to give. She outlined new programs in 
education and research that would make extensive demands upon 
medical librarians and urged them to be prepared to face the 
futuree3 
Forewarned both by exhortation and personal experience, 
librarians endeavored to meet the deluge of requests that poured in 
upon them, but finding the means to answer these requests was most 
difficult because, although millions of dollars had been allocated to 
research, very little had been provided for the correlation of 
research, and the need for library support in this field had hardly 
even been re~ognized.~ 
It was time, therefore, to look at the entire health sciences libraries 
picture. It was not a particularly bright one. Faced with the need to 
provide increased services, yet well aware of the deficiencies in 
number and size of the existing health sciences libraries, librarians 
and administrators began concerted studies to meet this crisis. A 
study by Deitrick and Berson in 1953 pointed out that the plight of 
the medical library was s e r i ~ u s . ~  In 1963 Adams said: 
Today, ten years and some hundreds of millions of research 
dollars later, [than the Deitrick report] it is stated with increasing 
frequency that the medical libraries are worse off than ever 
before. Last November the National Advisory Health Council 
submitted a resolution to the Surgeon General. “The medical 
library network,” the resolution reads, “which has been designed 
to make the published record of medicine available, is in dire 
trouble, During a period of intensive development of research 
institutions, medical schools, and other medical facilities, their 
essential library support has been seriously neglected. In recent 
years the needs for adequate library working and storage space, 
for more trained library personnel, and for new methods of 
handling and disseminating the growing scientific medical 
literature have become acute.’I6 
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Meanwhile the National Advisory Health Council and other pro- 
fessional science groups became increasingly alarmed concerning 
medical libraries’ ability to provide comprehensive service for 
education and research. The National Library of Medicine had long 
been concerned with this problem. Consequently it determined that 
data on medical school libraries which would show most clearly what 
research facilities were available, should be collected in order that 
the overall condition could be assessed. Harold Bloomquist was 
asked to survey these libraries and to prepare a report of his 
findings. His account appeared in 1963 and showed what services 
were actually being performed and what special services librarians 
wished to provide but could not because of lack of funds.‘ 
It was obvious from the report that in individual library collections 
varying from 12,000 to 340,446 volumes with a median of 54,779 
volumes, very little support was generally available to provide any 
but the most basic reference service. It was also clear that with a total 
of only 324 professional librarians employed in U.S. medical school 
libraries in 1961, only a small percentage were strictly reference 
librarians available to serve on a full-time basis as members of the 
health research teams of their parent institutions. It was evident that 
such a situation could not continue in face of the great demands 
made upon libraries beginning in 1945 and accumulating explosively 
every year since then. 
Awareness of the plight of libraries led the scientific community to 
wonder if they could rise to the challenge to meet the demands of 
the research community. Some scientists thought not and felt that 
other types of institutions for supplying information should be 
found, thus ignoring the fact that the library has proved that it is as 
efficient an institution for storing and retrieving information as 
society has yet devised, and that reinforcing the foundation and 
types of services already supplied by libraries would enable them to 
meet demands as they always have.8 
In the meantime, health sciences librarians were quickly adjusting 
to the new era and were busy providing the different approach to 
services necessitated by changing trends. Many of them had had 
very little specialized training but, filled with the willingness to serve, 
they had developed a sophistication in the area of user services in 
response to the need for these services in their libraries. Bloomquist, 
despite the gloomy results revealed by his survey, could still say: 
“The best medical librarians are virtuosos in the area of services to 
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readers. Training, the desire to serve, and imagination are the prime 
requisite^."^ 
Arturo Castiglioni, the famous historian, in recognition of the 
medical librarians' philosophy of service, gave this unusually fine 
tribute to them: 
I think it  is possible and obvious to discuss and disagree on 
different ways of education in different schools and countries, on 
various tendencies and various degrees of humanistic or  historical 
trends in medical studies. But there is one subject on which, I am 
quite sure, all those who are able to pass judgment on the 
evolution of m.edical thought must agree, that is the remarkable, 
decisive influence that the splendid organization of the American 
medical libraries and the work of their librarians has had in the 
progress of medical science in this country.l0 
TYPESOF HEALTHSCIENCESLIBRARIES 
What were the libraries like in this particular period? What user 
services were they giving? What users frequented those libraries? 
Health sciences libraries were of many types: government, 
professional school, society, hospital, state, industrial and divisions of 
public libraries. 
GOVERNMENT 
The largest library of this important group was the national 
library, which finally received its proper title as the National Library 
of Medicine. From its very beginning it had rendered generous 
reference services on a national and international basis. Its activities 
have been thoroughly described through the years in its annual 
reports as well as in other articles, and its importance as one of the 
great libraries of the world is fully recognized and appreciated. (See 
Additional References.) 
The Veterans Administration also carried on an extensive library 
program featuring a Central Office Reference System." Other 
forms of government libraries were those connected with state, 
county and regional departments of public health.l* 
SOCIETY 
Society libraries have long been noted for special services to their 
patrons. The specifically unusual activity which first comes to mind 
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is the “package library” sponsored by the American Medical 
Association, the American Dental Association and the American 
College of Surgeons. As early as 1934 as many as six staff members 
were employed in this service at the American Medical Association 
Library.13 
The  largest society libraries were the New York Academy of 
Medicine, the Kings County Medical Society, the College of 
Physicians of Philadelphia and the Boston Medical Library, later to 
be incorporated with the Harvard Medical School Library and 
renamed the Francis A. Countway Library of Medicine.14 This 
amalgamation was one of several brought about during this period 
by the financial plight of rising costs. Medical societies could no 
longer carry the heavy burden of a separate library, and even 
though their members feared that many special services would be 
lost to them, there was no alternative but to combine with medical 
school libraries. A symposium on this newly developing pattern 
appeared in 1962.’j 
PROFESSIONAL SCHOOL A N D  RESEARCH 
Professional school libraries and research libraries such as the 
Mayo Clinic Library and the John Crerar Library formed the largest 
group. Their collections covered areas of medicine, dentistry, 
pharmacy and nursing, and were usually more extensive than those 
of hospitals and of society libraries. Their staffs and user groups, 
too, were larger and so was their group of users. Some of them 
provided extensive bibliographic research and  o ther  special 
reference services. 
From the 1940s to the early 1960s there were many articles 
describing the multitudinous approaches to provision of service in 
the various school libraries: Troxel and Robinson debated the 
advantages and  disadvantages of a combined medical-
dental-pharmacy library.16 Lentz described medical school library 
service, saying: “The library is an integral part of the medical school 
and though some may think it is quite removed from the drama of 
medicine, one soon finds that there is much here related to the 
battle to save and prolong human life.” 
Morrisey discussed the library’s place in the nursing school, 
pointing out the responsibility of the librarian: “Her imagination 
must constantly be at work and she must always be willing to employ 
all of her resources both native and acquired for the good of the 
[121 LIBRARY TRENDS 
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family, which in this case is the faculty and the students in the school 
of nursing.18 
HOSPITAL 
Hospital libraries during this period were usually associated with 
the larger hospitals. Only later would many small-to-medium sized 
hospitals develop libraries of their own. The literature of 1945-65 
depicts the special services for which the hospital libraries were 
noted and shows why this type of library rapidly became more 
important to the health sciences community and why more emphasis 
would be placed upon it by leaders in the field of medical education. 
(See Additional References.) 
Many public libraries were also active in carrying on extensive 
medically related programs for the blind and handi~apped. '~  Many 
specialized in work with children in hospitals and institutions.20 
INDUSTRY 
Descriptions of the special reference services offered by 
pharmaceutical company libraries clearly show why they have always 
been considered leaders in this area. (See Additional References.) 
Bloomquist states that: 
They are financially better supported. There are funds for more 
and better trained personnel, for mechanized devices to 
streamline routines, and funds simply to turn into action those 
ideas which will meet the assessed needs of the community to be 
served. The motivation in pharmaceutical houses is neither 
benevolence nor extravagance; it is simply a matter of economic 
self-interest. To them cost studies have indicated that money spent 
in library services saves money elsewhere o r  makes money 
elsewhere.21 
UNIVERSITY AND PUBLIC 
Health sciences libraries, university libraries and public libraries 
have been closely associated throughout the years. A study of the 
literature shows that the main projects connected with bibliography, 
bibliographic control and interlibrary loan procedures have been 
cooperative ones with leaders in all three fields displaying great 
interest in improvements which would be of help to all. 
Reference methods were approximately the same in the three 
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types, except that perhaps the health sciences libraries maintained 
stronger and more sustained emphasis upon personal assistance. 
This emphasis was especially evident in clinical areas where 
emergency, “spoon-fed” service was offered to busy practitioners in 
their patient care activities. 
Long ago Garrison poihted out that: “the university librarian 
and his medical librarian, can exist and function side by side without 
friction and with mutual benefit. In the case of the individual 
medical library of a community, the chief will find himself 
continually in need of cooperation with his colleagues of the 
municipal or university library and vice versa.”22 
Librarians of public and academic libraries usually directed 
professional and technical medicine-related requests to the medical 
library, and they have long felt that the assembling of an extensive 
medical collection should be left to the large medical library of the 
community. 
Radmacher, however, questioned how far the public library 
should go in selecting medical material. She pointed out that the 
public library’s book selection policy must make available works 
representing conflicting points of view to enable the reader to 
broaden his scope and to form his own opinions, but wondered 
about this in relation to medicine and disease. She states that as a 
public librarian she would welcome more help from medical 
librarian^.^^ 
Relegating questions to the medical libraries, however, did not 
mean that the other libraries relinquished all activities in the health 
sciences fields. Indeed, because of their broader coverage they were 
much better able to serve the peripheral areas such as behavioral 
and social sciences than was the medical library. 
LIBRARYUSERS 
Users of the health sciences libraries were as varied as the types of 
libraries they patronized, and each group required special attention. 
Classification of users was made in the 1940s by Cunningham who 
stated: 
Reference aid in a medical library is needed by individuals who 
can be roughly grouped into four categories: 
1, Professional. 
This group includes: (a) members of university faculties, 
scientists and research workers accustomed to doing 
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bibliographic research; (b) patrons who know scientific 
literature and its scope thoroughly but are unaccustomed to 
the bibliographic tools; (c) busy practitioners who are often 
unfamiliar with the literature or tools, but who are faced 
with the problem of writing a paper or making a case report; 
(d) interns, young research workers engaged on their first 
original problems, and post-graduate students who have not 
had access to a library for a long time. 
2. 	 Semi- and pre-professional. 
This group consists primarily of: (a) medical and 
pre-medical students; (b) student and graduate nurses; (c) 
dental students; (d) technicians; (e) free lance 
bibliographers; (fj' ghost writers; and (g) secretaries working 
for doctors and scientists. Some of the individuals in this 
group will be comparatively unfamiliar with the medical 
literature or terminology, and they will frequently need to be 
shown how to use the books. 
3. 	 Professional laity. 
This class is represented by: (a) lawyers; (b) industrial and 
sanitary engineers; (c) reporters; (d) clergymen; and (e) 
social service workers. They know little of medical literature or  
medical bibliographic tools, but their interest is of a technical 
nature. They are accustomed to gathering information from 
various sources, and therefore have the bibliographic 
approach, 
4. 	 Non-professional laity. 
This group consists o f  (a) readers sent by physicians with 
requests for specific books; (b) those who wish to study some 
particular diseases because they themselves or some member 
of their families are sufferers; (c) the small group of the 
morbidly curious; (d) the usual casual inquirers who wish the 
addresses of physicians, the names of hospitals or  
institutions; and (e) individuals who are writing papers for 
presentation before non-professional groups, women's clubs, 
etceZ4 
PROFESSIONAL, STUDENT AND LAYMAN 
Needs and demands of the professional clientele have been 
emphasized throughout the literature. (See Additional References.) 
Student needs, too, have always been a most important 
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consideration in health sciences libraries and the students themselves 
have been eager to list their observations. (See Additional 
References.) 
Service to the layman in health sciences libraries varied from none 
through guarded to full recognition of the need. The Medical 
Library Association devoted a session of its annual meeting to this 
important subject in which Biehler pondered “Who I S  the Lay 
Public?” and King asked if lay material should be purchased and to 
what extent. Monahan narrated policies that society libraries have 
established to regulate use, while Clark described the services given 
and Chambers questioned what services should be given.25 
LIBRARYSERVICES 
The term services covers a wide range of activities. Its whole 
concept, however, was succinctly, clearly and perceptively described 
long ago by a famous librarian, Samuel Green: “The more freely a 
librarian mingles with readers and the greater the amount of 
assistance he renders them, the more intense does the conviction of 
citizens, also, become, that the library is a useful institution, and the 
more willing do they grow to grant money in larger and larger sums 
to be used in buying books and employing additional assistants.”26 
This idea has been reiterated ad infiniturn throughout the years. 
The  areas of service which were covered, however, may be 
different and more inclusive than generally realized. It is certain 
that in some cases the desire to be helpful had reached the ultimate 
as exemplified in the statement made in 1896 by one of the founders 
of the Medical Library Association: “I take no credit for special 
fitness for the position except that I could fill the requisite that I 
must reside in the library b ~ i l d i n g . ” ~ ’  Evidently either this 
twenty-four-hour-a-day service was not terribly difficult or Marcia 
Noyes was of an extremely strong constitution because she lived a 
long life and left the memory of her devotion to her library 
engraved on the hearts of its users. Fundamentally, however, library 
service boils down to the provision of complete back-up support for 
the teaching, research and patient care needs of the environment 
served. Needless to say, all types and sizes of health sciences libraries 
are involved to some extent with these three basic interests of their 
users. This back up for the programs of the sponsoring institutions 
consisted mainly of provision of information or  fact location, 
bibliography and interlibrary loans. However, librarians continued 
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to extend the scope of their reference services whenever possible 
and important trends were revealed. 
SOME SPECIAL SERVICES 
In the 1950s there appeared articles on changing concepts,28 on 
present and potential services,29 on the library research assistant,30 
and on the librarian as a member of the health research team.31 
Suggestions were made that the reference librarian should be 
initially consulted when a book or article is contemplated and then 
expected to supply bibliographic references, abstracts, editorial and 
transation services, and to be involved with the project until 
p u b l i c a t i ~ n . ~ ~Protest to such active participation, however, rose to a 
crescendo with Goodall’s article “The Place of the Librarian in the 
Medical Team.”33 There was some discussion that too much service 
was provided.34 Most librarians, however, were undaunted by this 
reaction because the majority of their own patrons showed the desire 
and need for much additional help, including extension and 
bookmobile service. 35 
TEACHING 
Scores of articles were written on teaching the use of the library. 
Articles from a 1952 panel on the teaching of medical bibliography 
to medical, dental, pharmacy and graduate students pointed out the 
importance of teaching activity.36 The panel advocated that time be 
alloted to teaching because of its value both to the students, who 
afterwards would become able to use the library with more skill and 
understanding, and to the Iibrary staff, who would not have to give 
so many separate instructions. T h e  last article in this panel 
concerned on-the-job teaching of medical bibliography to medical 
librarians. 
Other articles on teaching described orientation piograms and 
teaching the use of the library in many types of health sciences 
libraries. (See Additional References.) Truelson pointed out that it 
was also the responsibility of the faculty to teach students the use of 
the library. He emphasized that: “Using the library is not a goal in 
itself; it is simply a necessary step to far higher and more exciting 
accomplishments. The librarians and the faculty, working together, 
can help to create both of the conditions for learning library skills: 
motivation and practice.” 38 
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EX lIBITS 
Exhibits formed an important part of the library’s service to its 
users as they presented a visual means of imparting information 
over a period of time to many people. So important did the Bulletin 
of the Medical Library Association consider this subject of displays that 
prominence was given to many articles in its pages. For a time it 
designated a special section in its issues to this subject. (See 
Additional References.) 
An important development in the exhibit area was the traveling 
exhibit, a spendid innovation which enabled the small libraries to 
reap the benefit of the extensive display material provided by one of 
the large medical center libraries.39 
TRANSLATION 
Health sciences librarians were particularly concerned with the 
provision of translation services. Many libraries kept lists of local 
translators available for assistance, and some who had linguists on 
their staffs offered either long or short translations. Several articles 
pointed out important services and indexes available (see Additional 
References), and Parker and Hawkins prepared an important guide 
to sources and services.40 Far reaching international scientific 
translation programs were carried on throughout this era by the 
National Library of Medicine, the National Institutes of Health, the 
National Science Foundation and other organizations. 
EDITING 
Editing was one of the services which all librarians could not give, 
even though most of them would have liked to do so. Among those 
who did offer this service were librarians who, in addition to 
teaching and lecturing on the subject, aided their readers by 
compiling instructions on scientific writing.41 
BIBLIOTHERAPY 
Bibliotherapy was a user service carried out more often in hospital 
libraries. The Veterans Administration and the American Hospital 
Association particularly have shown great interest in this subject. 
Reviews throughout the 1950s and 1960s gave prominence to accounts 
of this activity, and in 1958 an important development occurred. 
The  Bibliotherapy Committee, Association Hospital and Medical 
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Librarians, a division of the American Library Association has 
recently received the approval of the ALA executive board to 
proceed on the research project which will outline basic questions 
and identify areas worthy of research regarding the effects of 
reading in hospitals and institutions. Various foundations are 
interested in this project which will take about 18 months to 
complete.42 
IMPORTANT COOPERATIVEINTERLIBRARY S RVICES 
INTERLIBRARY LOANS 
Among the earliest interlibrary cooperative activities was that of 
interlibrary loans or document delivery service. That this activity was 
alive and flourishing in the 1930s is revealed by reading Archibald 
Malloch, one of the leading physician-librarians of this time: “The 
librarian of old would probably hold up his hands in horror at the 
thought of inter-library loans of which we hear so much. Many 
librarians now lend all but their oldest and best books to almost any 
other library in the country in this way, and very few volumes are 
lost in the express or mails. This is really lending a helping hand as 
we11.43 
Long before this date, however, interlibrary loan service was 
carried out by many institutions. Samuel Green in 1876 had 
suggested that it would be a good and helpful thing if libraries 
would lend books to each other.44 Later in 1891, in his presidential 
address to the ALA, he again advocated this action and noted that 
the library of the Surgeon General’s office was already lending 
This library, later called the Army Medical Library, the Armed 
Forces Medical Library and finally the National Library of Medicine, 
remained the leader among health sciences libraries in lending its 
material. Its generosity was practically boundless, and thousands of 
libraries all over the world profited from its wonderful source of 
supply. Rogers expressed its generous lending policies when he said: 
“As one of the earliest American libraries to allow items in its 
collection to go beyond its own walls, and as a library which had 
raised its photocopying service to a high level, the N.L.M. has 
demonstrated time and again its concern with getting its holdings to 
the people who need them, wherever they may be.”46 He sorrowfully 
noted, however, that this bountiful policy could not continue 
forever, because the demand throughout the years had become so 
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insistent that it could not be fulfilled. Therefore in 1957 the 
National Library of Medicine was forced to change its lending 
policy. 
The VA also had provided a generous interlibrary loan policy. Its 
Medical and General Reference Library served as its central office 
both lending to and borrowing for its field stations throughout the 
country. It also maintained reciprocal borrowing and lending 
policies with libraries outside the VA.47 
Many articles testify to the fact that interlibrary loan services were 
vitally important to health sciences libraries. Some of these showed 
the need for a uniform code. Some were pleas for service, usually 
from the smaller libraries, and some were justifications when 
curtailments were considered necessary by the lending-usually the 
larger-librarie~.~~ 
Even though interlibrary loan service was most active and libraries 
were profiting by this exchange of material, i t  was obvious that 
lending of the actual original material was placing undue strain on 
the libraries involved. Various means of photocopy had been tried, 
but had been found time-consuming and expensive. These 
difficulties, however, did not daunt  Atherton Seidell, a 
forward-thinking honorary consultant of the Army Medical Library 
and one of the foremost proponents of the importance of microfilm 
for document delivery service. While complimenting the work being 
done by health sciences librarians, he also chided them, stating that 
whereas they had in the first edition of the Handbook of Medical 
Library Practice placed strong emphasis upon taking care of the needs 
of their readers, they had not mentioned “the particular application 
of microfilm copying by which persons at a distance may be supplied 
with miniature photographic copies of the separate original articles 
in periodical^."^^ At the time of Seidell’s initial efforts, he suffered 
the fate of most innovators because many individuals found 
microfilm processing inconvenient and cumbersome. By 1962, 
however, photocopy procedures had improved greatly. In that year 
the definitive publication on NLM’s vast interlibrary loan program 
appeared.50 Two years later an account depicting the photocopy 
experiences of the NLM’s neighbor, the National Institutes of 
Health Library, was presented by Martin and Ferguson.sl 
Even with the advent of dry-process photocopy and the 
establishment of interlibrary loan codes it was clear that all was not 
functioning as smoothly as desired in this area of librarianship. At 
the time when the NLM stated that it would no longer lend to 
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individuals, its director laid down the policy which was to lead later 
to regionalization and to the establishment of a network of libraries 
for document delivery.52 
T h e  abundance of literature on the important subject of 
interlibrary loans revealed that it was a formidable part of reference 
librarianship. It also emphasized that cooperation between health 
sciences libraries in the field of document delivery was a flourishing 
and most comprehensive 
RECIONALIZATION 
Other library areas, however, were becoming more actively 
involved with interlibrary coordination. Amalgamation of society 
libraries with professional school libraries has already been 
mentioned. Regional activities including cooperative acquisitions 
programs and the centralized storing of esoteric resources began to 
increase in number, An important advancement toward cooperation 
took place when the Midwest Inter-library Center was established 
“ ‘(1)To provide more adequate research materials for the needs of 
midwestern scholarship and research; and (2) To provide for 
economical and efficient utilization of resources to avoid needless 
duplication and expense.’ These objectives go beyond the functions 
of any cooperative library now existing, and, thereby, offer the 
greater challenge to the librarians who determine whether the 
objectives of such an institution are successfully realized.”54 
Later, members of the New York Medical Community gathered 
together for a conference on coordination among libraries of the 
area in which they found: “The time has come when a route must be 
chosen leading either forward to co-operation or  backward to 
Fortunately, the step forward was taken leading to the 
establishment of the Medical Library Center of New Y ~ r k . ~ ~  
BIBLIOGRAPHY AND RESEARCH 
It was in the fields of cooperative bibliography and research, 
however, that the health sciences librarians were working most 
feverishly to supply the broadened approaches to and the 
centralized control of the vast literature now being produced so that 
they might more quickly and more comprehensively serve the needs 
of their library users. Morse, in reporting on the International 
Conference on  Scientific Information, recognized their efforts by 
stating that the person expecting the ICSI to provide answers to most 
JULY, 1974 
M I L D R E D  C .  L A N G N E R  
of the problems of scientific literature would be disappointed 
because there is no foreseeable substitute for the imagination and 
experience of energetic librarians and information specialist^.^' 
In 1949 the Medical Library Association invited the then Librarian 
of Congress, Luther Evans, to address its membership on the 
important subject of cooperative bibliography. He admitted the 
immensity of the problem and pointed out that in a period which 
had witnessed rapid and extensive developments in the preparation 
of bibliographic tools the problem still remains. Evans deplored that 
adequate bibliography continued to be the principal obstacle in the 
realization of UNESCO goals: the promotion of knowledge and 
education; the dissemination of information; and the provision of 
understanding among the peoples of the world. Evans concluded 
with this pertinent call for cooperation: “Every library, whether it is 
called a bibliographic center or  not, is one in reality; and I look 
forward to a time when the libraries of the nation and indeed of the 
world, will be recognized as a system of bibliographical centers, each 
contributing to the vital bibliographic organization of the world’s 
knowledge and each drawing upon the entire system for the benefit 
of its ~ l ien te le . ’ ’~~ 
Health sciences librarians increased their cooperation activities by 
continuing their earlier successful efforts and pursuing many new 
projects. T h e  important bibliographies produced and the 
accomplishments realized in improving, encouraging and 
coordinating indexing and abstracting services were many. Indeed 
the support given to the better integration of the total research 
effort was outstanding. A partial list of achievements includes: 
the bibliographic control exercised from the beginning of its 
existence by the Army Medical Library, later the National 
Library of Medicine; 
the Herculean efforts in coordinating indexing and abstracting 
services by the Medical Library Association in conjunction with 
other library and scientific organizations; 
the publication of the excellent first edition of the Handbook of 
Medical Library Practice containing the impressive comprehensive 
“Annotated List of Reference Books;” 
valuable contributions to bibliography and research by persons 
actively engaged in health sciences librarianship. These included 
special volumes of learned bibliographies and other reference 
tools such as histories, directories and dictionaries; 
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5 .  	 the day-by-day reference assistance and guidance extended 
wholeheartedly to their users by librarians of all types of 
libraries. This significant back-up support and participation in 
the educational, research and patient care activities of their 
users contributed greatly to the success of these projects 
throughout the years 1945-65. 
THENEWERAIN INFORMATIONRETRIEVAL 
SELECTIVE DISSEMINATION OF INFORMATION PROGRAMS 
At the same time that cooperative activities in the areas of 
abstracting and indexing were proceeding at a great rate, close 
attention was also being focused directly on the difficult problem of 
basic information retrieval both on a demand and continuing basis. 
Efforts to carry on selective dissemination of information programs 
were being made in some libraries. That these programs were facing a 
losing battle is obvious in retrospect, but the absolutely desperate 
attempt to supply what was so needed by library users is agonizingly 
delineated by Thomson, who describes the arduous ordeal endured in 
establishing a collection containing 80,000 papers and abstracts on 
cancer. He says that: 
I have been slowly losing ground with masses of material waiting 
to be dealt with. I have no time for original research, and I feel 
that I am fighting a losing battle with the Frankenstein monster 
which I have created, To add to these difficulties I urgently need 
more room and more steel cases, but neither of these is available. 
. . . Now [the library] has reached important dimensions I fell that 
it should be kept up to date. Therein lies my difficulty. I am 
now very forcibly driven to the conclusion that this is not a task 
for one man with little assistance, but that it is an international 
affair, requiring much money and a number of highly qualified 
workers.59 
Fleming, discussing his more limited but more numerous SDI 
programs, called attention to their success and added: “The  
conclusion is inescapable that the libraries of the world must in the 
future play a far more decisive role than at present in increasing the 
productivity of research. One of the major ways in which university 
libraries can contribute is through the establishment of a continuous 
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bibliographic service for  the scholars requiring their active 
support.”60 
Fleming’s point was an excellent one and one with which librarians 
firmly agreed. That such a continuous bibliographic service in the 
face of the literature explosion could not possibly proceed was 
becoming more evident as each day’s mail delivery was received by 
the libraries of the world. Overwhelmed with the deluge, they 
sought new ways out of the difficulty. The most significant among 
these approaches was that to be soon realized in mechanization. This 
term, awesome in its primary implications, was to become one of the 
most important words in all activities connected with information 
retrieval during the coming years, 
MECHANIZATION 
The  Army Medical Library, with its vast responsibilities for 
service, was among the first to consider automation. Its director 
asked the Surgeon General to appoint a committee of consultants 
for the study of the indexes to medical literature published by the 
library. This committee soon saw the hopelessness of manual 
retrieval and recommended that mechanization be investigated. 
Subsequently the NLM arranged for Sanford Larkey, under a 
contract between the NLM and the Johns Hopkins Institute for 
Cooperative Research, to conduct a research project at Welch 
Medical Library in Baltimore on problems of medical indexing, the 
evaluation and study of present indexes, the study of subject 
headings and the possibility of using machine methods in indexing. 
In his first report in 1949 on this project to the MLA, Larkey 
stated: “There are many problems to be solved before final decisions 
can be reached as to the best and most efficient means of 
bibliographic control of our vast medical literature. The aim of the 
research project is to supply some factual answers to these 
questions.”61 
Factual answers regarding mechanization did come, and quickly, 
and for the next two years articles and reports continued to appear, 
detailing progress and pointing out the widespread participation by 
scientists and librarians in all aspects of the project. 
A complete report entitled “The National Library of Medicine 
Index Mechanization Project” appeared in 1961, showing that 
computer indexing of medical serials was well on its way, and that 
the new bibliographic retrieval system, if not exactly the librarian’s 
[241 LIBRARY TRENDS 
User and User Services 
perfect dream, was at least nearing that point.s2 In 1963 “The 
MEDLARS Story”63 appeared as well as Seymour Taine’s 
comprehensive article on this new system.64 By this time many users 
of libraries were beginning to take advantage of this much improved 
means of searching and retrieving the literature. Another 
long-sought goal of bettering service to library patrons had 
materialized and was functioning. 
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Changes in Information Delivery 
Since 1960 in Health Science 
Libraries 
LOUISE DARLING 
This paper focuses on current concepts of what health science 
libraries in the United States should provide their users and on factors 
which have played a major role in the development of these concepts 
during the last dozen years. User needs, primarily as interpreted by 
health science educators, administrators, legislators and librarians, 
have shaped the concepts and the priorities. Unfortunately, thus far 
there are no satisfactory methodologies for testing the validity of the 
interpretations other than simple counts of consumption and a limited 
number of evaluation studies, but it is reasonable to assume that 
increasing rates of consumption do indicate that the new directions of 
services are indeed in line with needs. Potential users have themselves 
changed vastly in number and kind since 1960 as the health field has 
burgeoned into one of the largest industries in the nation. 
Types of health science libraries and developing trends in them 
through the early 1960s, have already been identified by Langner in 
this issue. Casualties and mergers have continued since then in the 
medical society library area, while libraries serving a combination of 
schools have multiplied as academic medical center complexes have 
spread. New in the 1960s were the library-based information analysis 
center, the formalized regional medical library network and the great 
impetus in the development of community hospital medical libraries. A 
detailed account of health science libraries by type in the 1960sis given 
in a very useful recent survey edited by Crawford.' In the present paper 
the concern is not so much with types of librariesper se as with health 
science libraries in general and with interrelations within the genre. 
Similarly,it is not so much the specific mechanisms by which user needs 
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are being met, but the broad provisions for them that this paper 
discusses. 
CCRRENT CONCEPTS OF HEALTH SCIENCE LIBRARY 
SERVICE: ORIGINS AND BACKGROCND 
Health science librarians are likely to identify closely with users of 
their libraries because of the human and humanitarian appeal of the 
subject area and the generally dynamic environment of the institutions 
in which health science libraries operate. Thus it is not surprising that, 
as Langner has pointed out, reference, bibliographical and interlibrary 
loan services have had special emphasis in health science libraries, and 
that some of them developed fairly sophisticated services such as SDI at 
an early date. On the other hand, there is conspicuous inequality in 
service among health science libraries, especially those in the hospital 
group because so many are in nonteaching hospitals where accrediting 
standards for libraries are not specific and thus subject to wide 
variation in implementation. Standards are a separate subject for 
which the reader is referred to discussions in “Guidelines for Medical 
School Libraries,”* a more recent study on user services in academic 
health science l i b ra r i e~ ,~  and Standardsfor Library Services i n  Health Care 
Institutions, but obviously standards have a direct effect on minimum 
services offered users, The effort to improve “token only” libraries in 
a large number of nonteaching hospitals has been a significant part of 
the drive to equalize access to health sciences information during the 
latter part of the period under consideration. 
The equalizing of access to information has probably had more 
emphasis in health science libraries than anywhere else in the library 
world, but before considering this problem it is necessary to turn first 
to the basic question of information control as it affected health science 
libraries in the early 1960s. Despite their service orientation, even the 
most favored were struggling to find funds to cover the skyrocketing 
number of publications and for space in which to shelve what they 
acquired. Price advances, while not the grim problem of today, were 
serious, caused not only by rising inflation but also by an increase in the 
number of pages per unit publication, especially in the serial literature. 
A sobering account of the condition of most medical school libraries at 
this time is given in a report prepared for the NLM in 1963.j The  
incredible proliferation in the printing of conference proceedings, 
consequential and inconsequential, had started; the report literature 
was beginning to have a little more importance for the biomedical field; 
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apparatus for control of the information flood were becoming more 
numerous, although not more adequate; and libraries as institutions 
for solving the information problem had been given short shrift in 
several high level national reports. Information evaluation or analysis 
centers were being proclaimed the panacea and scientists were ex- 
horted to participate in them or at least in some way to take more 
responsibility for ordered, effective communication of the results of 
their research. 
The literature is replete with discussion of the information 
explosion, including debate on whether it exists or is merely an inexact 
term for describing a long-continuing exponential expansion in the 
number of scientists and the amount of information generated by 
them. Some students of the science of science predict a flattening of the 
growth curve while others see increased escalation ahead.6 Whatever 
the phenomenon is labeled and whatever its growth characteristics may 
prove to be, there is no question of its explosive impact on all 
information agencies dealing with the sciences. In the health sciences 
area the impact has been magnified by the scattered nature of the 
literature of many of its subfields and by the interdisciplinary 
developments in many more. New serials result from both the 
splintering of fields into new specializations developed through 
biomedical research and from combinations with the physical sciences 
at one end, and the behavioral and social sciences at the other.' 
Consider, for example, these recent titles, Chemical Senses and Flavor, 
Journal  of Clinical Ultrasound, H u m a n  Ecology, Journal  of Biosocial Science, 
and Studies of the Hastings Center of the Institute ofSociety, Ethics and the L f e  
Sciences. 
The first wide alarm, outside libraries, over the control and transfer 
of information crystallized with the launching of Sputnik I in 1957. 
Individual voices had been raised here and there earlier, and many 
scientists were taken with the idea of MEMEX, the famous library in a 
desk proposed by Vannevar Bush in 1945.8 But with Sputnik, scientific 
and technical information, as Adams points out, became a prime 
political ~ o n c e r n . ~  Appropriations to support science and technology 
grew even more rapidly, with the portion for study and improvement 
of information handling gaining as well. The year following Sputnik, 
the first of the series of prestigious panels and committees working in 
and out of the federal government began exploration of the problem. 
The  investigations and recommendations of most of these are 
summarized in the 1969 report of the latest, the Committee on 
Scientific and Technical Communication of the National Academy of 
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Sciences-National Academy of Engineering. The subtitle of the 
report is significant, “A Pressing National Problem and Recommenda- 
dations for its Solution,” for, although many piecemeal advances have 
been made, the general problem still awaits definitive, unifying 
solutions.1° Significant also of what has happened-or not 
happened-in the years between, the SATCOM report includes a 
major role for libraries in its recommendations, in contrast to the very 
influential Weinberg and other earlier reports.” 
These reports attempted to cover science as a whole, but they 
addressed themselves primarily to the physical sciences and 
technology. Nevertheless, they were of substantial benefit to health 
science libraries in that they highlighted the overall problems and 
emphasized the need for a national plan to coordinate the proposed 
and existing efforts in both the public and private sectors rather than 
the creation of a monolithic, Soviet-style national information 
authority.12 Important, too, was the stress on the responsibility of 
federal agencies concerned with science and technology to be equally 
concerned with effectively and expeditiously communicating new 
knowledge resulting from their programs to those in a position to use 
the knowledge in the public interest. Recommendations to develop 
switching centers and clearinghouses, to take advantage of electronic 
data processing and other new technologies, to repackage and 
compress the literature in accord with users’ needs, to provide 
education and training in the information field, and to undertake 
research in communication have all clearly had long-range value for 
health science libraries and for promoting changes in their views on 
delivery of services. 
Two studies during this period dealing specifically with 
communication of biomedical information were of more direct 
importance for health science libraries. These studies not only 
considered the libraries a very crucial part of the information system of 
the future, but also recommended the support necessary to carry on 
the functions assigned them. The first is the record of the Surgeon 
General’s Conference on Health Communications held in 1962.13The 
participants-special consultants from all parts of the country and 
Public Health Service staff members most involved with information 
activities-were asked to advise on short- and long-range goals to 
improve the flow of information from scientist to scientist, from 
scientist to health practitioner, and from practitioner to the public as a 
whole. The chief provisions for libraries were summarized as follows: 
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The Public Health Service should give technical libraries support for 
their present activities and make funds available so they can 
experiment and broaden their role in meeting the needs of users, 
including scientists, health practitioners, health educators, and 
science writers. 
The Service is urged to assist libraries to acquire sufficient space to 
make their acquisitions more usable, and to meet operating expenses 
for building and servicing their collections, for cataloging, and for 
personnel services. 
.......................................................................................... 

The library of tomorrow should be planned as a communication 
center rather than merely a repository for books. 
Departure from the narrow and traditional view of technical 
libraries should lead to having in the modern library communication 
aids such as films, tape recordings, video tapes, programmed 
learning courses, and the equipment and services necessary to 
exploit newer means of communication and e d ~ c a t i o n . ' ~  
In addition, support for recruitment and training of communications 
personnel, including librarians, was recommended and funding for 
"research and development directed toward establishing a coordinated 
network for automated biomedical information proce~sing. '~ At-
tention was given to several other areas of direct concern to libraries 
such as the need for support for indexing and abstracting services and 
other secondary publications, measures for more effective use of 
foreign research results including support for translations, and 
funding for research centers for studies of health communication and 
education. These recommendations were in essence incorporated 
many deliberations later in the Medical Library Assistance Act of 1965. 
Research and development for a network for automated biomedical 
information processing was delayed until 1968 when the Lister Hill 
National Center for Biomedical Communications was established as 
part of the NLM. The interest expressed in audiovisual media and 
techniques took form in the strengthening of the U.S. Public Health 
Service Audiovisual Facility at Atlanta, now the National Medical 
Audiovisual Center and a part of NLM. 
The year following the Surgeon General's Conference, the Division 
of Medical Sciences of the National Academy of Sciences-National 
Research Council issued Communication Problems i n  Biomedical 
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Research. l6 This study gave particular emphasis to the medical library 
network. “Local biomedical libraries are logical channels for access to 
total resources for document and information proce~sing.”’~ Again, 
“the libraries of academic and research institutions represent a vital 
component of the biomedical communication complex. This 
component has, however, deteriorated progressively from lack of 
support while the demands on it have steadily mounted. If institutional 
biomedical libraries are to function as local information service centers 
through which the scientist can tap the total national resources for 
document and information retrieval , , , strengthening this key 
component of the complex must have the highest priority.”ls Support 
was called for to train personnel and to develop new and improved 
services and standards for both. 
As in the Surgeon General’s Conference, there  were also 
recommendations of great interest to libraries for improvement in 
abstracting and indexing services and translation services. The pivotal 
position of the NLM in document retrieval and delivery was 
underscored, and the importance of the existing but endangered 
interlibrary loan network was recognized by devoting one of the eight 
supporting papers to it.19 
The need for infusing substantial financial support into health 
science libraries had thus been clearly identified by leading health 
professionals and biomedical investigators as well as librarians before 
the middle of the decade, but there was no specific authorization to do  
so at that time in the Public Health Service Act. Communication, 
apparently even research in it, was interpreted as a component of the 
educational process, not as a part of the research effort. Libraries had 
long since attempted to securt aid from research funding but, aside 
from minor amounts some were able to secure from institutional 
overhead costs on research grants and contracts, they had little success, 
tojudge from a 1957 panel on the subject.20 It must be noted, however, 
that by 1962, in the mounting concern over information problems, the 
interpretation became more flexible. Limited funding for library 
research, innovations, or assistance to the institution’s health research 
program was authorized from general research support grants which 
did benefit certain academic health science libraries to some degree.21 
The authorization, incidentally, was revoked after the passage of the 
Medical Library Assistance Act of 1965. 
One of the most influential factors in finally securing the enabling 
legislation for implementing the many recommendations which had 
now been made for improving the flow of biomedical information as it 
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related to libraries was the report of the President’s Commission on 
Heart Disease, Cancer and Stroke for A National Program to Conquer 
Heart Disease, Cancer and Stroke, 2 2  The commission unequivocally 
documented the importance of medical libraries to the national health 
effort and presented these needs convincingly. It urged authorization 
for an extramural support program under the direction of the NLM to 
remedy past neglect and make expansion in new directions possible 
through training, research and a national medical library network 
developed from existing resources and patterns of cooperation. These 
items had all been identified in previous recommendations of other 
groups but were now clarified, amplified and couched in much the 
same terms as appear in the MLAA of 1965 which was passed some 
months later. 
Although the focus of the commission was categorical, its interests 
ranged broadly and included the whole gamut of biomedical 
communications. T h e  legislation which emerged from the 
commission’s work, Public Law 89-239 or the Heart Disease, Cancer 
and Stroke Amendments of 1965, made provision for supporting a 
great variety of activities which in one way or another involved the 
transmission of new knowledge from where it was generated to where 
it could be applied to improve patient care and the health of the nation 
generally. Continuing education and training programs for all 
categories of health professionals became the key concept of the 
Regional Medical Programs, the complex, decentralized organization 
through which the new law was i r n ~ l e m e n t e d . ~ ~  The RMP legislation 
and the MLAA thus had the same ultimate goal-the improvement of 
the health of the people through communication of biomedical 
information-although the MLAA was, of course, in comparison very 
limited in scope as well as in funding. It had authority to give direct 
support only to continuing education programs for librarians and 
other communication personnel, but indirect support through library 
service was and is a most important objective. The RMP, on the other 
hand, was able to fund library service projects freely, provided they 
were supported through the local and state or  regional RMP 
organiztions. The coordination and practical results of these two sets of 
authorities will be taken up in a later section of this paper. 
Service for continuing education programs is not new in health 
science libraries, but the dimensions have changed as parent 
organizations and affiliated institutions have grown increasingly aware 
of the urgent need for health practitioners to keep abreast of new 
developments and update their skills. A landmark in the efforts of 
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leaders of medicine and medical education to find answers to what by 
the beginning of the 1960s was recognized as a national problem of 
first priority was the Dryer report  on “Lifetime Learning for  
physician^."^^ T h e  creation of the nationwide university without walls 
for continuing medical education called for in the report has not been 
realized, but through wide discussion the report has had much 
influence in directing attention to the issues it raised. The  RMP from 
1965 until the uncertainty in 1973 over its future stressed innovation 
and evaluation in continuing education as well as cooperative ventures 
among the schools, health professions, voluntary health organizations, 
public agencies and the public at large. The  1970s are witnessing a 
ferment in continuing education in all the health professions as 
requirements for recertification, relicensure and various voluntary 
schemes for continuing education shape up. Academic medical centers 
and community hospitals across the land are offering group learning 
experiences for practitioners of all persuasions, and a host of regional 
projects have been aimed at equalizing access to learning opportunities 
of all kinds. With the change in emphasis in public interest during the 
past decade from biomedical research to delivery of health care, many 
new developments are occurring which are directly o r  indirectly 
related to maintaining a standard of patient care acceptable in the light 
of current knowledge of health and disease. Some academic centers 
have begun offering continuing education packages to groups of 
hospitals. New organizations are forming, notably health maintenance 
organizations, professional standards review organizations and area 
health education centers. 
HMOs and PSROs have been much in the news recently and will not 
be considered here. AHECs, however, are less well known outside the 
medical literature and, therefore, perhaps need a brief note. The  
AHEC concept stems from the Carnegie Commission’s 1970 study of 
the shortage of professional health manpower and the uneven 
geographic distribution, especially in rural areas and inner cities, of 
health personnel and educational facilities. T h e  study proposed 
establishing training and continuing education centers in local 
hospitals in communities without a university health science center but 
with local center administration directed by a university health science 
center.25 In the United States 126 areas were identified as needing 
resources of this kind, but only eleven centers have been established 
thus far. These vary widely in organizational detail, but at least three 
are reported to have library components; in any case, whether such 
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components are built in or not, AHECs are certain to produce a sizable 
demand for library services. 
Although continuing education is almost uniformly equated with 
making new knowledge available to those who have completed their 
formal education, it goes beyond this. George Miller, in a provocative 
article decrying this view, writes: “Continuing education should mean 
continuing self-education, not continuing instruction. If this desirable 
goal is to be accomplished, there must be movement away from the 
content model, which encourages dependence upon teachers, to a 
process model, which demands a significant measure of 
self-reliance-a shift away from preoccupation with courses and 
methods, toward an augmented concern for educational diagnosis and 
individualized therapy.”26 This view is one with which few people would 
disagree. Moreover, with population pressures and national health 
insurance making enormous increases in the number of both health 
professionals and health care institutions inevitable, increases in 
self-education are equally inevitable, whatever else the reason. An 
obvious corollary is a multiplication in library service since libraries are 
designed primarily to assist individual users to pursue individual study. 
In summary, it is evident that problems associated with information 
control have been the directing force behind health science library 
service during most of the 1960s. Until well into the second half of the 
decade the chief concern was with information service within 
individual institutions, although interlibrary loan and duplicate 
exchange activities have always been prominent on the medical library 
scene and have furnished the base for the regional development of the 
latter part of the decade. Regional developments are strongly linked to 
national concern with patient care and continuing education. These in 
turn have given great importance to the goal of equalizing access to 
information within the region and from there across the nation. This 
goal is unlikely, in the nature of things, to supersede preoccupation 
with service to the parent institution through acquiring, organizing 
and giving service from institution-owned information materials, but it 
does appear to be reducing the degree of concentration and widening 
the horizon. 
The next sections of this paper are devoted to the more specific 
aspects of the solutions tried first for information problems, then for 
equalizing access. Solutions have been sought through support 
legislation, as already noted, and through application of new 
technology. The latter has not been given special attention because it 
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has been so widely discussed for so long in the general literature of 
librarianship. Moreover, new technology touched most health science 
libraries first through NLhl’s Medical Literature Analysis and  
Retrieval System. The  relationship of the NLM to the other health 
science libraries of the country, although undoubtedly a-if not 
the-prime factor in the changes in information delivery, is connected 
more to solutions than to general background considerations and thus 
is best treated separately. 
INFLUENCE OF T H E  NATIONAL LIBRARY OF MEDICINE O N  
HEALTH SCIENCE LIBRARY SERVICE 
For the last hundred years the National Library of Medicine has 
been the leader in collecting, indexing and disseminating the world’s 
medical literature, but it was not until after the publication of the 
epochmaking survey of 1944 that the library, at that time the Army 
Medical Library, could truly be called a library’s library. T h e  library 
had been steadily declining in collections, housing and service since the 
1920s. The  momentum given it by John Shaw Billings, the remarkable 
physician who formed its character as a national library during his long 
tenure (1865-95) as director, had reached its end; complete renewal 
was required i f  the library was to catch up  with the present and move 
into a useful f u t ~ r e . ~ ’  In connection with public services the survey 
suggested that “it  would seem fair to consider the Army Medical 
Library as the central research collection of the medical libraries of the 
country. . . . There are many other medical libraries scattered 
throughout the United States, some large, some small, each one of 
which may be fairly expected to care for the general needs ofthose who 
live within convenient distance, to the limit of its ability. Calls should be 
made on the Army Medical Library only for material that cannot be 
supplied by the local medical library.”28 In addition to serving as the 
h u b  of  the medical inter l ibrary loan network,  the  library 
administration was advised to maintain close relations with other 
medical libraries of the country as well as with the Medical Library 
Association and other library associations. 
Ten years later, in 1954, the library was able to report that the survey 
recommendations had been realized in large degree. Specific evidence 
of a new orientation toward libraries and librarianship was the 
publication and regular updating of a modern classification scheme for 
medicine, availability of its cataloging output in both card and book 
form,  tripling of  interlibrary loans and  fivefold expansion in 
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photoduplication service, to say nothing of the new bibliographical 
services which benefited libraries and individual users alike.29 Two 
years later, in 1956, the National Library of Medicine Act was passed. 
The library was transferred to the Public Health Service and became in 
name what it had already been in fact. The new law defined the 
library’s mission in broad terms that not only acknowledged the 
importance of the dissemination and exchange of information to the 
progress of medicine and the public health, but also made NLM the 
appropriate agency to administer the MLAA of 1965, all aspects of 
major significance for the health science library field. 
Not long after its recognition as a national library, NLM began an 
intensified search of methods by which it might be able to improve 
bibliographic control of the medical literature and overcome the 
limitations of its major periodical index, the Current List of Medical 
Literature. The first step was replacement of the latter in 1960by Index 
Medicus which was produced by an ingenious mechanization system.30 
Frank Bradway Rogers, then director of NLM, in announcing the new 
index, wrote: “Let medical librarianship think of the Index Medicus not 
as something which thpy publish, but as something which is its o~7n.. . . 
May this tool play its destined part in helping bibliography and 
librarianship to make increasing contributions toward the 
advancement of medical ~ciences. ’ ’~~ Well before the first issue was out, 
study was underway to determine the feasibility of going on to a 
combined publication and bibliographic retrieval system using 
electronic digital computers. By 1964 MEDLARS was operational and 
Zndex Medicus had become a product of its publication module. Its 
subsequent development and evolution into MEDLARS On-Line 
(MEDLINE) is traced by Rogers in another paper in this issue. The 
point here is that through NLM’s pioneering effort to reduce the 
information problem in the health sciences, librarians in the field had 
an early introduction to the use of computerized information retrieval 
systems, suffered along with NLM through the initial stages and 
emerged psychologically prepared for the opportunity they now have 
to interact directly with the system. 
The year 1967 saw the organizational transfer of the National 
Medical Audiovisual Center, formerly a part of the Public Health 
Service’s Communicable Diseases Center, to NLM. Libraries had long 
used NMAC’s various catalog listings of audiovisual materials and 
borrowed from its film collections. The merging with NLM, however, 
brought NMAC’s work with educational systems closer to libraries. 
Many librarians have now attended their audiovisual orientation 
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workshop in Atlanta and are taking advantage of services such as the 
copying of selected items from NMAC’s videotape collections. The 
importance of clear channels to expert advice and assistance in 
promoting receptivity in libraries to these newer media is obvious, 
especially so in view of the enormous amount of audiovisual material 
produced for the health sciences and the myriad problems in its 
evaluation. 
The following year, 1968, Public Law 90-456 was passed establishing 
the Lister Hill National Center for Biomedical Communications as a 
part of NLM. Its mission is to support research and development 
necessary to carry out  NLM’s national responsibilities for  
improvement of biomedical communications on a broad scale; the 
design and development of a national Biomedical Communications 
Network is the primary purpose of the new center. Ruth Davis, first 
director of the Lister Hill Center, identifies five components in the 
BCN: library services, specialized information services, specialized 
educational services, audio and audiovisual services and the data 
processing and transmission facilities component which holds the 
other four together in a “disciplined T h e  library 
component, as McCarn pointed out, antedated the BCN in the form of 
the regional document delivery system and the network of MEDLARS 
search stations.33 Within a short time, however, benefits from the other 
components began to accrue and are now exerting a marked influence 
on services offered by health sciences libraries. For example, 
MEDLINE developed from the Lister Hill Center’s interest in 
experimenting with on-line retrieval under conditions which would 
make i t  widely practical. From NLM’s Specialized Information 
Services, specifically the Toxicology Information Program, has come 
TOXLINE, another on-line citation retrieval service, which includes 
some libraries among its current subscribers and will undoubtedly pick 
up many more in the near future when handling passes from the 
outside contractor back to NLM. (The TOXLINE data base deals 
primarily with the pharmacology and toxicology of drugs, pesticides, 
environmental pollutants and hazardous chemicals.) In the makings is 
an on-line interactive toxicology data bank which will contain chemical, 
biological, clinical and production data on hazardous compounds, 
another service which could be appropriately tapped through 
libraries.34 
NLM has actively sought the help of the health sciences education 
community in planning for the specialized educational services and the 
audiovisual facilities components of the BCN so that the services 
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developed will relate directly to the needs perceived by those most 
closely concerned with satisfying them.35 National professional 
societies, the Association of American Medical Colleges and the 
American Association of Dental Schools have cooperated in projects 
for the evaluation of instructional media, some of it materials in NMAC 
collections, some of it available from academic centers and e l s ~ w h e r e . ~ ~  
In addition to the NLM funded study of the joint AAMC-MLA 
committee on guidelines for medical school libraries referred to 
earlier, the AAMC has also undertaken two contractual studies for 
NLM of special interest to academic health science libraries. The  
purpose of the first study, “The Health Sciences Library: Its Role in 
Education for the Health Professions,” was to provide criteria and 
guidelines in designing libraries for the future. It is a very useful report 
from the point of view of both librarian and medical education 
administrator; it stresses the potential future importance of the library 
in solving information problems and in making larger contributions to 
the educational effort.37 The  second report, “Educational Technology 
for Medicine: Roles for the Lister Hill Center,” is only incidentally 
addressed to library problems, but it does, in a more or less ambivalent 
tone, advocate an additional role for libraries as biomedical 
communication centers. At the same time it raises questions about 
whether libraries are pointed in the right direction and emphasizes the 
need for utilizing new technology for organizing and transmitting 
health science information and using new media resources as well as 
printed books.38 
Of more immediate application in libraries are other products of the 
education-related components of the BCN. One is an NMAC data 
base, AVLINE, designed for on-line retrieval of information on 
nonprint, instructional materials which have been evaluated, cataloged 
and indexed. When this becomes available, the ability to offer services 
from it will almost inevitably turn libraries toward additional services in 
the audiovisual field. Another new development with great promise as 
a service which can be delivered from libraries is the Lister Hill Center’s 
experimental computer-assisted instruction network. Created 
originally in response to one of the recommendations in “Educatiorial 
Technology for Medicine,” the goal is to test the transferability of CAI 
programs as part of a mechanism for interinstitutional cooperation in 
sharing medical education resources.39 Several libraries are among the 
participants in this experiment, at least a few as active and major 
partners in the utilization plans of their institutions. The  experiment is 
scheduled to be completed in May 1975. It is mentioned here as 
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another illustration of the present and potential effect of the BCN on 
the delivery of information service in libraries, A full discussion of CAI 
in medical libraries is given by Smith in an excellent recent article.40 
NLM has influenced changes in library services even more, of 
course, through its Extramural Programs Division which administers 
the  provisions of  the  Medical Library Assistance Act. NLM 
spearheaded  the drive for  this legislation and  p repa red  its 
specifications on the basis of recommendations in some of the major 
reports considered above and after consultations with librarians and 
user groups in the health professions. Important, too, in shaping 
services has been the interaction between the MLA and the A’LM. The  
latter in 1964 suggested the establishment of a joint committee, now 
known as the MLA-NLM Liaison Committee. Its purposes were and 
are: “(1) to assist NLM in obtaining the organized support of the 
professional society most closely allied to its work, (2) to determine 
long-range needs in medical librarianship, (3) to serve as a feedback 
mechanism for both groups and (4)to aid in planning future joint 
efforts.”41 The  MLA’s Federal Legislative Policy adopted the same 
year included a very strong statement of support for NLM which 
began, “The services developed by the NLM, the world’s largest and 
most complete medical library, are vital to all other medical and allied 
science libraries throughout the world and are an important factor in 
the  forward movement  of  research in the heal th  field, the  
improvement of patient care, and the sound education of students, as 
well as a contribution to the betterment of international relations 
e v e r y ~ h e r e . ” ~ ~  
NEW A N D  EXPANDED SERVICES DEVELOPED B Y  
HEALTH SCIENCE LIBRARIES SINCE 1960 
Previous sections of this paper have dealt with pressures for changes 
in information delivery in health science libraries during the last 
decade and the influence of the expanding role of the NLM on services 
available th rough  these libraries. I n  this concluding section 
consideration will be given to new or  expanded services health science 
libraries have developed primarily on their own initiative through 
funding from authorizations in the MLAA of 1965 and its 1970 
extension, the Regional Medical Programs and other sources. The  
source of funding is not in itself important except for the objectives and 
limitations which may come with it. Also, it is frequently impossible to 
identify support sources accurately or  to determine where changes in 
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institutional budgets have been the chief factor in new services and 
where the library’s reallocation of its own resources have figured. 
Subsequent papers treat in some detail the use of new bibliographic 
services, improved document delivery, automation of processing, 
handling of nonprint materials, better buildings, innovations in 
reference service and formation of cooperative networks. Only a 
general overview of these efforts in relation to pressures and 
influences which have already been identified will be attempted here. 
The Medical Library Assistance Act of 1965 had two prime goals: (1) 
to aid health science libraries to improve their services and resources in 
order to respond more effectively to user needs, and (2) to promote a 
national system of regional health science libraries in order to equalize 
access to health sciences information for health professionals 
regardless of their geographic location. Of the eight program 
provisions in the MLAA, the one authorizing regional branches of 
NLM was never implemented. Two others, support for biomedical 
scientific publications and special fellowships for scientists and 
practitioners to write on scientific, social and cultural advancements in 
the health sciences, are not directly related to libraries. Four of the 
remaining provisions are concerned with upgrading medical libraries 
and the fifth with regionalization. The two goals are, of course, closely 
interrelated, with the first almost a prerequisite for successful 
implementation of the second. During the five years of the original 
legislation, 1965-1970, emphasis was on the first goal through most of 
the period. With the Medical Library Assistance Extension Act of 1970 
the second goal began to overtake the first, a logical progression in view 
of the acceleration of the Lister Hill Center’s Biomedical 
Communications Network. Indications are that most of the extramural 
programs will be slanted toward the regional concept during the next 
period. It should be noted again at this point that the MLAA and its 
extensions are administered by NLM’s Extramural Programs acting 
under the guidance of peer review committees of nonfederal 
consultants and the policy-setting Board of Regents of the NLM. 
The four provisions which most directly assist the individual medical 
libraries of the country are (1) construction of new facilities and 
renovation andlor expansion of existing facilities, (2) training of 
medical librarians and other information specialists, (3) research and 
development in health sciences librarianship and related fields, and (4) 
improving and expanding basic resources. The way in which libraries 
used these provisions during 1965-70 is covered in an incisive analysis 
by Cummings and Corning of the extramural program as a whole 
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during this period.43 Funds appropriated over the five years totaled 
$40.8 million o r  only 39 percent of rvhat the legislation authorized. Of 
the money appropriated, 29 percent went to resources, 28 percent to 
construction, 15 percent  to research and  development  in 
communications, 12 percent to Regional Medical Libraries and 11 
percent to education and  training. Funds fell shortest in the 
construction program where projects approved but not funded 
amounted to nearly $35 million. Nevertheless, eleven academic health 
sciences libraries received NLM construction grants which played a 
major role in financing some of the most outstanding health sciences 
libraries in the country. 
It is estimated that from construction funded under the Health 
Manpower Act of 1968, the Comprehensive Health Manpower Act of 
1971 and previous related legislation, over $44 million went to 
seventy-three institutions for library construction or  renovation from 
July 1965 to August 1973.44 Thirty-four of these were medical school 
or  academic medical center libraries; these combined with the nine of 
this type funded under the MLAA bring the total to forty-three o r  37 
percent of all U.S. medical schools. In addition, Hill-Burton funds for 
hospital construction have included a larger number of libraries, 
although statistics on costs and square footage are not readily available. 
There has also been important library construction and renovation 
Tvithout benefit of federal funding, but no information is available on 
how much. In  any case, although the need for improvement in the 
physical facilities of health sciences libraries remains large, what has 
been accomplished is of signal significance not only for the individual 
institution’s users but in the larger context of the BCN as well. The  
existence of adequate physical facilities as service centers in the 
nenvork is critical. 
At the time the MLAA was draa-n up, there was a national shortage 
of librarians, very little training was available for any kind of subject 
specialization and  courses deal ing with new communication 
technology Ivere a novelty. In medical librarianship recruitment was 
particularly difficult because so few students from the sciences entered 
the field, but there  were modest training opportunities-four 
internship programs and single courses in nine o r  ten library 
schools-because of the MLA’scertification plan.45 The  NLM training 
program carried provisions for traineeships to support work for 
graduate degrees (M.L.S. and Ph.D. levels) in health sciences 
librarianship and information science, for institutional programs in 
these tkvo areas, for internships in health science libraries and for 
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retraining, special training and continuing education of health science 
librarians and information specialists. In the first five years six 
internship programs, including two already in existence, were funded, 
nine degree programs were established and about 350 people were 
supported. All of the internships and seven of the degree courses were 
in health sciences librarianship. In a review of health science library 
education from 1957 to 1971, Roper describes the characteristics of the 
NLM-funded programs and gives 181 as the number who completed 
them during 1966-70.46 Only five of the programs were in existence 
the whole five-year period and two did not begin until 1970. There 
were no new library programs after 1970, and two of the internship 
programs dropped out, but a total of well over 300 NLM-supported 
trainees completed programs during 197 1-73.47 
The training programs are too new to evaluate in long-range terms, 
but the number of recruits who have stayed in the field is high and a 
good number are making notable career progress. The programs 
attracted many with strong backgrounds in the health and biological 
sciences and have served to publicize medical librarianship as a career 
to faculty and students who might otherwise have remained unaware 
of it. The training has proved invaluable in supplying well-qualified 
and future-oriented personnel for health science libraries, but, 
although recruiting is considerably less difficult than it was in 1965, 
there are still not enough really well-prepared, first-rate librarians for 
the posts available, especially in nonurban areas. It is therefore most 
unfortunate that just as a balance between training opportunities and 
vacancies appeared to be in the offing, the NLM programs were 
ordered phased out along with all the other federal training programs 
in the health sciences. In some cases the health science library 
programs are planning to continue on other funding, although at a 
lower level of activity, but it is too soon to have a clear picture ofjust 
what will remain after the phase-out is completed. Kronick, et al., 
summarize their exhaustive survey of manpower in health science 
libraries in this way: “Although there does not appear to be a serious 
manpower shortage in terms of budgeted positions which are unfilled 
(demand), the manpower situation can still be considered serious 
when we introduce into our evaluation of the situation the question of 
existing levels of training and the urgent requirement (need) to bring 
manpower levels to a point at which adequate information services can 
be provided to the whole health sciences ~ o m m u n i t y . ” ~ ~  
In the continuing education field the MLAA has not yet brought 
about much change except at the technician level through the Regional 
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Medical Library Program, Support has also been given to studies and 
planning being carried on Jvithin the MLA and to institutes sponsored 
by it. The  restrictions on training and the size of appropriations may 
make i t  impossible to do  more for the present. However, NLM 
three-week training classes for MEDLINE search analysts are offered 
several times a year at both NLM and UCLA and are followed by 
periodic one-day conferences to discuss problems in search strategy, 
system changes, and general management. These plus the audiovisual 
orientation courses at NMAC and the continuing education program 
of the MLA constitute at least a good beginning in retraining and 
special training to improve delivery of services. 
T h e  Research and Development Program inaugurated by the 
MLAA aimed at enabling health science librarians to explore new ways 
to handle service responsibilities and at encouraging research on 
development of new systems and techniques for improving biomedical 
communications. In  the first five years fourteen projects in the library 
services, operations and manpower area and forty-three dealing with 
various aspects of communications were funded. Those with useful 
applications for health sciences libraries have included development of 
the first on-line serials control system, total systems approach to 
automation of technical processing, centralized processing for a group 
of libraries, methods for evaluation of self-instructional materials, 
roles for the library in continuing education, SDI systems, studies of 
communication patterns among medical researchers and health 
manpower surveys. Perhaps the most interesting and innovative 
project funded in the three-year extension period has been the design 
of a patient care information system implemented by assignment of 
librarians qualified by training and subject background to serve on a 
teaching team. The  librarian accompanies a team of faculty members, 
house staff, nurses, pharmacists and students on rounds, attends and 
participates in their discussions and has access to patient charts. T h e  
librarian’s job is to cover the information and literature needs of the 
team.49 
To  date the research and development program has not been as 
productive as had been anticipated. New research methodology has 
not been a prominent feature and few projects have led to application 
and implementation of new modes of communication.50 As the status 
of librarians improves to include time for research, and as more 
librarians trained in systems work and application of new technologies 
are employed in health science libraries, better and fuller use certainly 
will be made of this source of research support. This provision should 
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also serve as an attraction for those with a bent for investigation to enter 
the health sciences library field. 
The Medical Library Resource Grant Program provides funds for 
establishing or improving collections through acquisitions and 
processing, for the application of new technologies, for purchase of 
equipment and for enhancing services t o  users generally. In the initial 
five years, 402 libraries were assisted \\.it11 a total of $1 1.8 million, 
more than 50 percent. of which went tor books, journals and other 
informational materials, while another 16 percent rvent for equip- 
ment. Some libraries used funds for extension services (mainly tor 
photocopies and interlibrary loans), many for processing materials 
either new or in backlogs, and a smaller number for projects such as 
reclassification of collections from older, less modern schemes to the 
NLM classification, revision of subject catalogs and subject heading 
authority files, automation (especially in the serials area), union list 
activity and photoduplication services. 
There has been a certain degree of disappointment among those 
responsible for the administration of the Resources Grant Program 
that so much of the funding went for material rather than for 
improving the nature and scope of services.j' In the opinion of this 
writer, however, from grassroots observation, the program has had a 
very positive service effect, though admittedly one which cannot be 
easily measured. Collections are the basis of library service and always 
will be whether they reside on library shelves or in data banks, and even 
now, ten years after the passage of the MLAA, we are only a t  the point 
of using bibliographical data banks. Moreover, although 402 out of 
from 3,000 to 6,000 or more health sciences libraries, depending on 
what is considered a viable library, is not a large number, for those 402 
it was a remarkable and exhilarating experience to have the means for 
any kind of expansion beyond the subsistence level. The experience 
affected outlook and attitudes toward what could be done for users and 
brought a good number of librarians who had been more or less 
isolated into the mainstream of health science librarianship. In 
addition, in many instances, especially in hospitals, administrators 
acquired a new awareness of their libraries because of the existence of 
the outside funding. The  administrators may not be able nor willing to 
continue the added support, but the awareness cannot be totally 
erased. 
For the most part, there are few changes in the Medical Library 
Assistance Extension Act of 1970 from the provisions in the original 
legislation except that the authorization for appropriations is higher in 
JULY, 1974 [491 
L O U I S E  D A R L I N G  
four of the seven programs and the period of authorization is reduced 
from five to three years. (An additional extension without further 
change was included in the Health Programs Extension Act of 1973.) 
However, in the Resource Grant Program there was a significant 
redirection reflecting the view that there was no clear statistical 
evidence that the program had stimulated increased local support 
from grantee institutions, nor that it had had a major influence in 
improving services. More importantly, it had not contributed to 
national coordination of effort and resources and the planning of an 
information dissemination system.51 In the earlier years, although 
there was a requirement for a statement on how the awards were to be 
used, the grants were for general support based on a percentage of the 
library’s budget, the amount of the award decreasing each year after 
the first, with the institution presumably picking up at least a part of the 
decrease. In the extension legislation two kinds of awards are 
made-improvement grants and project grants. The former have a 
$3,000 limit and are for assistance in establishing basic resources; the 
latter are for developments which demonstrably and specifically 
improve services and can be related to Regional Medical Library 
planning. In both cases an institutional commitment to continue to 
support the intent of the grant is required. 
Improvement grants have an important role to play in providing 
money for libraries in new hospitals and in transforming unorganized 
and often poorly selected collections of books with little or no 
personnel attached into basic unit libraries which form the foundation 
of the national medical library network. Probably the most important 
factor in equalizing access to information for health sciences 
practitioners lies in increasing the number and effectiveness of these 
libraries and in assisting them to become community health 
information centers in the community hospital center setting. 
Through the fiscal 1971-73 extension, 304 improvement grants were 
made at a total of close to $1 million.j2 
Project grants are of interest to larger libraries, including the larger 
hospital libraries. During the three-year extension period, 157 projects 
were funded for $4.3 million. It should be noted that provision for 
assistance in establishing collections was carried over into the extension 
period but only for libraries of new health sciences schools. Thirty-nine 
awards were made for this purpose and eight for alterations and 
renovations too limited to qualify as major construction. Fifty grants 
were made for technical processing including seven automation 
projects. The remaining awards were for nonprint collections, reader 
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services, library-related history of medicine projects and extension 
services. Though the ratio of service to material improved, the latter 
still took a large piece of the total, but probably for the last time. It is 
interesting that the objective of a number of technical processing 
projects in both the extension period and the earlier period was to 
bring classification and cataloging systems more in line with NLM 
practices in order to avoid duplicating so much of what NLM had 
already done. With the advent of CATLINE (NLM’s Current Catalog 
on-line) as one of the MEDLINE data bases, these projects should 
prove doubly useful. 
The Regional Medical Library Program was not implemented until 
late in 1967 when the New England Regional Medical Library Service 
was established at the Francis A. Countway Library of Medicine in 
Boston, but the other ten Regional Medical Libraries followed in rapid 
order with the last operational by mid-1970. The RMLP is an evolving 
program, but from the first its purpose has been to develop, under 
NLM leadership, a strong national medical library system built upon 
existing libraries with the greatest potential for providing regional 
services. A region was defined as a geographic area composed of part 
or parts of one or more states that are integrated by population trends, 
location of transportation and communication facilities and 
distribution of health service, research and professional education 
programs. The need for planning and cooperation among all the 
actual and potential users and providers of health information within 
the region was stressed, as was also the supplementing rather than 
supplanting nature of the services to be provided.53 
At the outset it was widely assumed that there would be appreciably 
more than eleven RMLs, but even the authorization of $2.5 million 
annually, let alone the appropriation, precluded many more. The 
formation of very large regions meant that, in several, no single library 
could be clearly identified as having the greatest potential for regional 
service. The solution was decentralization into a coalition with a 
headquarters library. Changes since then have resulted in most regions 
adopting a decentralized pattern but, except for administrative 
matters, both centralized and decentralized RMLs have functioned in 
the same overall pattern with the aim being to incorporate as many 
resources of the region as possible into the network. The latest policy 
statement for the RMLP postulates an operational model of 
hierarchical design with four levels. Libraries of community hospitals, 
colleges and junior colleges with health sciences education programs, 
research organizations and governmental agencies form the base of 
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the pyramid; resource libraries (generally in medical schools) form the 
second level; the RMLs the third level; and the NLM the fourth. Like 
most models, this one oversimplifies the relationships which actually 
exist among the medical libraries of the country, but it does give a 
starting point. The network is described as “a logical basis for extended 
cooperation between existing institutions in support of their 
fundamental constituencies by making available to each the library 
resources of the nation. In return for access to this invaluable resource, 
the individual participating institutions are expected to extend the 
availability of their own resources beyond their prime constituency to a 
much wider ~ o m m u n i t y . ” ~ ~  
In an analysis of the complete policy statement, Pings comments, 
“the development of the RMLP has certainly not been consistent, and 
not by any stretch of the imagination can it be said that a national 
‘network’ of biomedical libraries has been formed. At best some RMLs 
can argue that they are on the way to creating a regional network. This 
is still, however, a regional p h e n ~ m e n o n . ” ~ ~  No one who is an active 
participant in the RMLP would be likely to find too much fault with this 
appraisal nor fail to recognize a good many of the problems identified 
by Pings, some of them the same as those anticipated by Esterquest as 
the program began in 1967.56Nonetheless, exciting progress has been 
made in the seven short years the RMLP has been in existence and its 
impact on the delivery of information services in health science 
libraries has been great. In document delivery service, the primary 
area of RML activity, not only has the number of loans doubled and 
redoubled, but the fill time, a matter of great concern to users, has 
improved remarkably, the vast majority of loans in 1972/73 going out 
within four calendar days and a high percentage of these on the day 
received or the day after.57 The referral feature which is an intrinsic 
part of the RML network greatly facilitates the location of 
difficult-to-find materials. More important than the increase in 
number of loans made is the increase in the number of new basic unit 
libraries-most of them in hospitals-who use the system. The 
statistics for RML document delivery are for RML-funded loans, but 
there is a large though haphazardly recorded and unrecorded amount 
of interlibrary loan traffic among health science libraries which does 
not fall in this category but has been stimulated by it. Two devices 
which should be mentioned in connection with the RML document 
delivery system are ( 1 )  the widespread use of TWX among health 
science libraries and (2) the number of serials holdings and union lists 
which have been compiled by these libraries, including NLM’s 
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SERLINE (Serials on-line: current titles in NLM and major resource 
libraries). SERLINE will eventually play a part in the switching of 
interlibrary loan requests forjournal articles from point to point in the 
on-line communication system. 
A second service decentralized by NLM and offered in all regions 
either at the RML or at a search formulation center in the region was 
MEDLARS demand search service. In addition to the service itself, 
workshops for librarians and shorter seminars for health professionals 
were given in various areas of the region to publicize and facilitate use 
of the service. This effort has been continued for the new MEDLINE 
service, but now usually in collaboration with the staff of libraries with 
MEDLINE installations. MEDLINE is giving the developing network a 
tremendous boost forward. As of December 1973 there were 190 
institutions in the United States with MEDLINE installation^.^^ 
Included were not only all the second and third level libraries in the 
RMLP model but a good number of fourth level or basic unit libraries, 
several of them associated in consortia of three or four members in the 
same area in order to utilize a time slot more efficiently, help one 
another with the search load during vacations and other periods of 
short staffing, and work out cooperative acquisitions and interlibrary 
loan arrangements. It would be misleading to imply that these 
purposes have materialized in successful programs at this early date 
when none of the consortia are more than a year old, but a beginning 
has been made. Moreover, a few of the groups had already been 
associated together informally for interlibrary loan support and 
acquisitions planning for quite a time, RML’s have been given the 
responsibility for coordinating and monitoring both the document 
delivery system and the MEDLINE regional network. In doing this 
they have also become involved in varying degrees with the major 
resource libraries of their respective regions in working out plans for 
coordinating acquisitions both as an antidote to stationary budgets and 
inflated prices and as a means of better balancing the resources of the 
region. 
Much more could be said about the way in which other RML 
services-e.g., reference service, and consulting and training at the 
technician level to aid developing hospital libraries-directly and 
indirectly relate to changes and improvements in what users receive 
from health science libraries, but space does not permit such a 
discussion. Moreover, at this time there is great unevenness from one 
region to another in the degree to which these services are available; in 
the light of the funding all other activities have had of necessity to be 
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regarded as more or less auxiliary to document delivery and search 
service. 
The  Regional Medical Programs authorized under the Heart 
Disease, Cancer and Stroke Amendments of the Public Health Service 
Act were discussed earlier in relation to library service as a support for 
continuing education for health professionals and the similarity of 
goals between RMP and NLM programs noted. It was thus to be 
expected that strong effort would be made to coordinate the RMLP 
with RMP support to libraries, and this was indeed the case at both the 
federal level and between the RMLs and directors of RMP library 
projects, although less frequently from one RMP region or area to the 
next. In a 1967 address, Margaret Sloan of the RMP declared, “We are 
encouraging Regional Medical Program grantees to apply for library 
assistance and to seek the guidance of the National Library of Medicine 
staff . . . in the development of their regional plans. . . . The 
community hospital figures large in our hopes for a brighter future. 
These hospitals will become the medical teaching centers for their 
communities, and libraries will be an essential key with all ancillary 
teaching aids now available and to be deve1oped.”j9 Two years later 
Kefauver, then NLM Associate Director for Extramural Programs, 
stressed the same theme of mutual interests and cooperation with 
RMP. He pointed out, too, that the fifty-five RMP regions which had 
been established by that time were of much smaller geographic area 
than the RML regions and might as a result be able to discover and 
react to differing local needs more effectively than the RMLs. The 
latter were advised to include RMP representation on their advisory 
committees and almost all did.60 
RMP funding was very substantial, the horizons were broad and 
there was much talk of RMP-funded subnetworks becoming the 
underpinnings of the RML network. In the final analysis, however, 
library support  has not been a conspicuous element in RMP 
development and what projects were funded were not distributed in 
any rational geographic pattern. T h e  great emphasis on local, 
grassroots origins for all operational projects accounts for this situation 
in part at least, for it almost insured at least some degree of resistance to 
regionalization and coordination and great variations in strength and 
effectiveness of programs. 
Critics and champions of RMP are many and vociferous. The critics 
were ahead during most of 1973 and phaseout orders were handed 
down from the administration as of July 1,1973,but the champions are 
in front again now with a year’s reprieve. All library projects, however, 
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have been terminated. During the period 1965 to the phaseout-period 
nationwide there were a total of twenty-nine library projects funded at 
roughly $4 million out  of a total of $31.7 million for 273 
communication programs with primary emphasis on electronic 
communications, libraries, audiovisuals and other educational 
resources, data systems and the community-based Health Service 
Education Activities. Another $32 million went for 169 projects in 
which these same elements were involved but with secondary 
emphasis.61 In addition, a certain number of pilot projects and other 
library activities were funded from RMP core budgets, but estimates of 
the actual amounts are not available. 
Library projects, whether from core funds or  on separate operating 
budgets, were subject to the general RMP policy that projects find 
alternate funding or be self-funding after a certain period of time-as 
a rule not a realistic expectation for library extension service. How 
many of these projects have found funding is not yet known. In any 
case, in the regions where they functioned, they had great impact on 
delivery of information services, especially to practitioners and others 
concerned with patient care in areas where medical library service had 
in the past been either absent or very limited. Most of the projects were 
subnetworks through which all or a combination of the following were 
given: document delivery, including photocopy, reference, 
bibliographical, and consulting services. There was much emphasis on 
workshops for technician level personnel managing hospital libraries 
and, in some, on audiovisuals. Attention was given to making union 
lists and to the concept of core libraries for hospitals popularized 
through the lists developed by Stearns and Ratcliffe at the Postgraduate 
Medical Institute in Boston, another RMP project.62 Subnetwork 
activities were very much like those of RMLs though considerably more 
emphasis was placed on reference service in most instances and the use 
of WATS lines. Some collection building was done, notably for the 
Alaska Health Science Library at Anchorage, the only medical library 
in that state, and for HINOP, the Health Information Network of the 
Pacific, based in Honolulu. An overview of RMP library activites as they 
were in 1969 is given by Schneider who also notes that many 
nonlibrary-based information projects do involve libraries indirectly, 
as, for example, in furnishing literature support for the telephone dial 
access mini-lectures for physicians and nurses.63 
The strong internal and extramural programs of the NLM plus the 
supplementary assistance for regional services given by the Regional 
Medical Programs cannot be overestimated in importance, but they are 
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not the only avenues through which health science libraries have 
brought about changes in delivery of information. There have also 
been a variety of independent developments within the medical library 
community which have significantly influenced the thinking of its 
members. Some of the most visible will be briefly noted below. 
In the automation area the first work of widespread interest was the 
Columbia-Harvard-Yale Medical Libraries Computerization Project 
which dates from 1962. The goal was to design and implement an 
on-line bibliographic information retrieval system which would 
integrate cataloging information from the three libraries with indexing 
information from MEDLARS for selected journal articles.'* The full 
goal was not reached, but the effort produced much useful 
information about cooperative and computer-assisted cataloging, 
some of which must have guided Frederick Kilgour, the chief force in 
the project, in his later work on the highly successful Ohio College 
Library Center. At almost the same time Washington University School 
of Medicine Library at St. Louis began its studies on computer 
applications in libraries, and in 1963 issued the first report in its very 
instructive series, "Mechanization of Library Procedures in the 
Medium-Sized Medical Library," which has been appearing at 
frequent intervals in the Bulletin of the Medical Library Association ever 
since. The short courses held regularly in earlier years, the reports and 
the various computerized products which are available from this 
library have encouraged a number of libraries to systemize procedures 
and consider either automation of their own records in-house or 
through the St. Louis system.65 Cooperative use of computerized data 
bases and/or programs has begun or is contemplated in a number of 
other libraries, but there are still compatibility problems of one kind or  
another to solve, 
Among the best known cooperative projects in the health science 
library community are the Medical Library Center of New York and 
the State University of New York Biomedical Communications 
Network. The latter is the first on-line bibliographical system to have 
been developed in the health sciences. It became operational at the end 
of 1966 for exchange of interlibrary loan data, reference data and 
other administrative messages concerned with the participating 
libraries and the network. Several data bases with varying purposes are 
now available within the system. The SUNY system is considered 
elsewhere in this issue and has been described in detail by Pizer" and 
by Bridegam and Meyerhoff." The Medical Library Center of New 
York was incorporated in 1959 to serve as an integrated storage facility 
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for the medical libraries of the New York City area and to provide 
several services for them, including cooperative central acquisitions of 
less-used current  serials and reference works, dissemination of 
materials held by the center, an information service, research on 
cooperative solutions for library problems and a Union Catalog of 
Medical Periodicals for the New York metropolitan area.68 The  latter 
was developed as a computerized list which has been expanded in the 
last several years to include the regularly updated holdings of a large 
number of medical libraries across the country. 
Another interesting development in information delivery is the 
library-based information analysis centers of the Neurological 
Information Network of the National Institute of Neurological 
Diseases and Stroke. The  four original members of the network were 
the Parkinson's Information Center at Columbia University, the Brain 
Information Service at UCLA, the Information Center for Hearing, 
Speech and Disorders of Human Communications at Johns Hopkins 
and the Vision Information Center at Harvard. The  first has been 
phased out, although its current alerting function has been absorbed in 
a recurring bibliography produced from the MEDLARS data base and 
sponsored by NINDS. The  Vision Information Center was phased out 
when the National Eye Institute took over research areas formerly 
assigned to NINDS. Meanwhile a new center, the Clinical Neurology 
Information Center, covering all of clinical neurology, has been 
established at the University of Kebraska Medical Center. These 
centers support conferences, carry on a publications program, 
promote the writing of critical reviews, provide current alerting and 
give retrospective search service to a large national and international 
group of users. In all cases there has been some kind of formalized 
relationship with the large medical research libraries of the sponsoring 
institutions. At Columbia and at UCLA the centers organized with two 
distinct though close-knit units, the scientific and the bibliographic, the 
latter being a special department of the library. Several descriptions of 
the centers indicating the high level of success attained appear in the 
literature, but the times have not proved propitious for expansion into 
other subject areas and may not sustain the three still in operation.69 
The  clamor of the early 1960s for specialized information centers 
federally supported has faded considerably. 
In  summary, developments through the 1960s and into the 1970s 
have pointed health sciences libraries in the same direction toward one 
still distant goal. The  goal, as this writer interprets the signposts along 
the way, is the gradual conversion of the health sciences library into a 
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communications center working actively with informational materials 
of all kinds, close at hand or distant, for health professions users in the 
community as well as in the institution. This paper has attempted to 
demonstrate progress toward this goal in the way health sciences 
librarians have moved to capitalize on opportunities to improve 
delivery of information and  have themselves developed new 
opportunities. Fred Cole’s introduction to the last annual report of the 
Council on Library Resources sums up  the situation very well: 
In  spite of the financial stresses and strains imposed upon the 
libraries of this country, there seems to be much movement forward. 
There seems to be progress in cooperative efforts. There seems to be 
improvement in management and administration. There seems to 
be advancement in the development of cost-beneficial automated 
procedures. Most important of all, there appears to be a better 
understanding in this country of the importance, even the absolute 
necessity, of  a s t rong  library system. . . . Perhaps these 
developments are not yet what they seem, but we are hopeful.70 
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Users of Health Sciences Libraries 
ESTELLE BRODMAN 
FOR GENERATIONS physicians and other health 
sciences practitioners have considered their work so esoteric and so 
liable to be used wrongly or in nefarious ways that they built around 
themselves and their tools and records a wall of privacy. As John 
Shaw Billings noted in 1883, addressing the Annual Session of the 
Medical and Chirurgical Faculty of Maryland, “For the last 300 years 
and more physicians have been known as the Faculty. All universities, 
properly so-called, have other faculties-Faculties of Arts, of Law, or 
Theology; but by the world at large, when one speaks of ‘the 
Faculty,’ he  is understood as referring only to the medical 
profession.”’ If one thinks of oneself thus as the elite and the 
guardian of high and mighty magic, then one allows outsiders into 
the sacred circle only after much travail on their part, and only in 
small numbers. 
Nor did this point of view die with the nineteenth century. As 
late as 1954 the Medical Library Association held a symposium at its 
annual meeting on the topic, “Service to the Lay Public,”2 and a 
glance at the titles of the papers presented shows the continuation of 
the feeling of separateness and enlightened monarchy evidenced in 
Billings’s remarks. Of the five talks presented, one is called, “Shall 
We Purchase Lay Material and If So, to What Extent?” Another 
discusses, “Policies Set Up by the Medical Society Libraries to 
Regulate the Use of Materials by the Lay Public.” In the paper, 
“What Services Do We Now Give the Lay Public?” the author says, 
“This function is subject to certain inherent restrictions . . . we have 
books and journals of a highly technical nature with questionable 
value to the average lay p e r ~ o n . ” ~  Only one librarian, from the 
Armed Forces Medical Library (now the National Library of 
Medicine), even raised the question, ‘(What Services Should We Give 
the Lay Public?” She pointed out that after all librarians are laymen 
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themselves and felt that “the only real problem of such service from 
the point of view of time and ethics is presented by the layman 
seeking information on personal matters. The function of a medical 
reference service is primarily to make information available, and its 
educational function is secondary and limited . . . although the 
layman does not always realize this.”4 She then brings up the same 
ethical question which has plagued scientists since the first atomic 
bomb was exploded: “If  the function of a librarian is to give 
information, it seems that the function of a good librarian is to give 
information well. The nature of his position does not give him 
responsibility for its effect^."^ 
How far we have gone in broadening access to health sciences 
libraries in the two decades since these words were spoken can be 
illustrated by the fact that instead of scheming over ways to keep 
lawyers and hypochondriacs out of health sciences libraries, we are 
now encouraging junior college students to use the material offered 
them in medical school libraries.6 More and more undergraduate 
students and those in the allied sciences are being added today to 
those allowed into the previously sacrosanct areas of health sciences 
libraries. The very change of name from “medical library” to “health 
sciences library” or  “biomedical library” is an indication of 
broadened responsibilities. 
What has happened since the MLA’s symposium to change the 
view of medical librarians and the users of health sciences libraries? 
As I hope to show in the next section of this paper, these changes are due 
to changes in our society and in our health care delivery systems. Since 
health sciences libraries are mirrors of their societies, changes in the 
outer world cause the same changes in their reflected world. 
WHO PAYS FOR HEALTH SCIENCES LIBRARIES TODAY? 
With all our societal changes we have not repealed the ancient law, 
“Who pays the piper calls the tune.” Medical libraries of the past 
were founded and supported by the professionals they served-the 
so-called “doctors’ library” in the hospital was underwritten by fees 
from the physicians on the staff; the medical society library has a 
long and honorable history of being set up and paid for by a group 
of local physicians who banded together to purchase jointly those 
books and journals they felt were needed by all of them. Nursing 
schools provided collections and staff for the use of their faculty and 
students, as did medical schools, dental schools and pharmacy 
schools. Commercial firms in the fields of health also provided some 
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sort of collection of published materials for their research and 
marketing staffs. 
Under these circumstances, it is not surprising that the collections 
were held tightly in trust for those who had paid for them, and that 
rules and regulations were made by the “owners” for themselves and 
to keep out the rest of the world, We who have lived in an era where 
the blunting of the right of private schools and private clubs to 
admit or refuse admittance to whom they pleased, and on whatever 
basis they pleased, has been going on for a generation, can look back 
on the restrictions to access of medical libraries and medical 
information with an understanding of what it was really like in the 
old days. 
In the past two decades, however, we have seen almost all the 
private medical society libraries-with the notable exceptions of the 
New York Academy of Medicine and the College of Physicians of 
Philadelphia-disappear into other health sciences collections, cease 
to exist at all, or become fossilized collections of old and perhaps 
historical material, to which little attention is given and to which few 
readers come. Instead, public funds, especially federal monies, have 
become the mainstays of today’s viable health sciences libraries, and 
federal standards have razed the private fences which successfully 
preserve the club-like atmosphere of the old society library. 
This change of ultimate authority for the health sciences library is 
part of the total picture of change in medical care delivery systems. 
The intermediation of third-party payers for medical services in the 
1960s and 1970s, such as Medicare, Medicaid, hospital insurance 
schemes, etc., together with the growth of instrumentation in 
medicine and the change in the distribution of health care, have 
brought about profound changes in the way in which medicine is 
practiced in the United States, The  older private relationship 
between doctor and patient has been upset by the need to explain 
unusual treatments to peer review committees. The increasingly 
stern standards for hospitals set up  by the Joint Committee for 
Accreditation of Hospitals and the federal government have 
necessitated the purchase of expensive equipment for use in the 
treatment of patients; they have resulted in bringing more patients 
into hospitals and clinics, rather than having them ministered to in 
the doctors’ private offices or in the patients’ homes. This, in turn, 
has brought into play the work of a whole group of bureaucrats 
required to administer the hospital or clinic, as well as specialized 
paramedical personnel, since large enough groups of patients 
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warrant such additional workers. Indeed, one of the problems of 
medical practice in the United States is the conflict between the 
physicians as physicians, and the same doctors as policy-makers 
through the board of control of the hospital, on which many of them 
sit. 
Faced with the economic need to have the most esoteric 
equipment and the people to run it, lest the community physician 
and the patient himself bankrupt the hospital by going to a 
neighboring and competing institution, the American hospital has 
had to use what has been called “physician extenders” to perform 
many tasks previously performed by the physician himself. These 
physician extenders, such as MEDEX (ex-corpsmen from military 
medical groups), pediatric nurse assistants, persons trained in taking 
medical histories, record room administrators, inhalation therapy 
assistants, health care administrators, radiological technicians, and 
many others, are educated at lower levels than physicians. However, 
like Emerson’s cook, “who, by dint of cooking the same dinner over 
and over again, eventually obtained perfection,” such physician 
extenders often become more adept at performing their specialized 
tasks than were the generalist physicians. 
CHANGES IN DISTRIBUTION OF HEALTH CARE 
One reason for increases in the amount of medical care after 
World War I1 was the medical care system of the armed forces. 
World War I1 brought forcibly to the attention of millions of 
Americans who were drafted into the armed forces the advantage of 
a freely offered medical care system. When these people returned to 
civilian life, the national attitude toward widespread health care, 
paid for (at least in part) by the general populace, changed. Whereas 
previous to 1945 schemes for a national health system were not 
politically viable in the United States, afterwards they became a real 
possibility; and, indeed, within a decade of the end of the war they 
were assured a place in the national economy. Health care began to 
be looked upon as the right of every citizen and not a privilege 
bestowed on them by a gracious oligarchy. 
When Medicare, the first such health scheme, was passed by the 
Congress, an immediate increase in the number of patients seen by 
physicians was evident. This resulted in greatly enlarged incomes of 
physicians as a whole-between 1945 and 1971 the average income 
of a physician in private practice in the urban midwest rose from 
$15,000 to over $60,000-and to a lowering of the status of the 
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physician in the eyes of the general public. The latter change was 
due to a number of reasons. For one thing, the gap between what 
the physician knows and what the intelligent layman knows about 
health and disease has narrowed considerably, even in the two 
decades being examined here, due in part to the emphasis on 
science in schools after Sputnik I. The physician could not anymore 
be thought of as the repository of important information beyond the 
understanding or knowledge of the patient. He had to step down 
from his position, of demi-god to one more closely akin to the 
automobile mechanic; as a result his actions could be and were 
questioned by the recipients of the action. T h e  increase in 
malpractice suits is one example of this. 
Moreover, as the physician's income rose, he was seen less as a 
devoted and inspired helper (very like the clergyman), than as a 
normal human being with the same desires as his neighbor for the 
good things of this world. Just as happened during the Black Plague 
years, when it was strikingly brought to the attention of the ordinary 
man that the priesthood was composed of men like himself, who 
feared death as he did, who demanded higher wages for work when 
they could get it, and who were occasionally not above shady deals to 
get their ends, so the experience of'many people with post-Medicare 
physicians led to less awe of and respect for them. 
But no society of superiors and inferiors lasts long unless the 
inferiors agree to the decision that theirs is indeed a lower rank, and 
thus accept the consequences of such a position without revolting 
against it. As soon as the group refuses to agree to the basic 
assumption of their inferiority, the entire system begins to crumble. 
This is clearly visible in the United States in relation to the position 
of Blacks and women; it can also be noted in the refusal of a large 
segment of the population to believe that physicians had the correct 
answers for the ills of society-or even for medical care. The climate 
of the 1960s and 1970s placed many laymen on hospital and 
community welfare boards; much to the surprise and dismay of the 
medical hierarchy, these people demanded real participation in 
decisions made by the boards. In refusing to be silent, humble, awed 
nonentities placed in positions merely as window-dressing, these 
laymen-activists were merely pointing out in forceful terms that the 
status of physicians had changed very drastically in a few years. In 
such a situation, it would have been folly for physicians to demand 
special privileges in medical libraries. (In most cases, of course, 
libraries were too unimportant a symbol for the physicians to wish to 
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take a stand on this matter, Not only the physician, but the medical 
library had lost status over the years.) 
One of the reforms for which the lay community leaders began 
agitating was the redistribution of medical care, so that those in 
urban ghettos and those in rural areas could be assured of the same 
quality of medical care as those in rich urban and suburban enclaves. 
Although they have not been very successful in reaching this goal, 
they have been part of the movement which led to the attempt to 
offer medical library service to every health professional in the 
country; and thus they may be said to have been indirectly one of 
the forces behind the setting up of the Regional Medical Program 
and parts of the Regional Medical Library program of the NLM. 
What we have described so far are some of the changes in medical 
care delivery which have had impact on the use of health science 
libraries. These include the wider spectrum of physician extenders; 
the increasing use of health services due to the experiences in World 
War 11; the changes in decision-making powers of laymen in health 
service delivery systems, with its new payer-payee relationship, its 
control by peer review, and its new breed of administrators; and the 
view of the physician which dropped him to that of an ordinary man 
as his income rose precipitously. 
EXTERNAL FORCES ON HEALTH SCIENCES LIBRARIES 
In the same way and as a result of the same forces, health sciences 
libraries were also changing. Such external causes as the 
anti-intellectual feeling of many legislators about academicians; the 
belief that there has been enough research and that public monies 
should not go for furthering such a difficult-to-account-for effort 
were freely discussed, as the pages of Science reveal.“ The adage that 
the country should not “throw dollars at the problem” of health 
care; the feeling of those around the President of the United States 
that administrators and their goals are superior to research, humane 
medicine and i ts  goals; the belief among large groups of the 
population that the lengthy expensive education of physicians and 
health professionals was a waste of time and money, have all led to the 
cutting off of funds which had been flowing from local, state, and 
national governments to health care and health educational 
institutions. In some cases these reasons have resulted in acceptance 
of the legislators’ views by faculty in order to be sure of some 
continued support. Even the changing urbanlrural ratio in the 
LIBRARY TRENDS 
Users 
country has had an effect on medical practice, since the clustering of 
people in the city brings both sophistication and the growth of 
economically viable specialist groups. 
Since health research workers, educators, and students tended to 
be the best and largest group of users of health care libraries, this 
change of emphasis has had effects on the everyday work of these 
libraries. But, in addition, entirely new groups of people have entered 
the health “business,” which now accounts for one-fourth of all the 
goods and services produced in the United States, so that a sociologist 
wishing to study the single institution which has the widest array of 
diverse groups of people working in it can profitably turn to the 
hospital for his universe. 
These new groups of people also blur the traditional separation of 
health sciences library users into scientists, engineers, and 
technicians, because many of them act at different times in different 
ways, and some act simultaneously, on two or more levels. Beyond 
that, a new kind of use-that made by an administrator, i.e., by a 
director of a large enterprise-has become increasingly important as 
the health sciences institutions have become bigger and more 
complex. Such a person is a generalist par excellence, who uses details 
only to synthesize their consequences; and who brings different 
problems to the library than did those who were looking for 
scientific-technical information only. 
These changes in (1) the educational background of the many 
groups now needing health sciences literature, and (2)the subject 
areas which must be stocked, as well as (3) the forms in which the 
literature (and education in general) is presented have caused 
serious problems for whose solution the health sciences profession is 
still searching. While these new uses are coming to the fore, 
however, the problems of the health sciences professional who is a 
nonuser of libraries still await attacking. 
Put another way, whereas in the past the medical librarian could 
expect a fairly homogeneous group of readers who were used to 
reading and who knew the subject matter in the books and journals 
far better than did the librarian, now the situation has changed 
drastically. To serve all the differeing groups involved in health care 
delivery today, the health sciences library must stock material of all 
levels of sophistication and in many forms; and to many of the users 
(or potential users) the librarian is at least as knowledgeable as the 
reader in the subject. This has the effect of forcing the librarian to 
make many more value judgments than he has been willing to do in 
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the past, and to become the interpreter as well as the supplier of 
information. 
Users go to health sciences libraries for a variety of reasons. The 
majority go for the solution of some particular problem, although 
they go there generally only after personal contacts have not 
furnished the answer needed, Study after study has shown that the 
usual course of action of a problem-oriented practitioner is to ask his 
colleagues and peers first, especially the one person in the group 
whose past record of knowing the answers is good. Such a person 
can be considered a “gatekeeper” who directs others onto the right 
road from his own experience and knowledge. Only after this source 
fails to find the answer does the practitioner with the problem seek 
more formal means for solution. If all else fails, he will go to the 
library. Even there, however, he wishes only an answer, not a 
thorough review of everything that has been said on the subject. 
Those engaged in research, on the other hand, seek out the 
literature much more frequently and for at least two reasons. They, 
too, may be trying to solve a particular problem encountered in their 
research; but more often they are trying to find previous work in 
their field so that they do not unknowingly duplicate it, but can 
build on earlier work in their efforts to add to the store of man’s 
knowledge. For them all the sophisticated keys to the literature 
which provide a deep and widespread conspectus of the past are 
useful. 
Most people in the health sciences also keep up with their field by 
subscribing to one or more journals in their field, in which they 
browse for general knowledge and suggestions, although the influx 
of people in the allied fields with less education and less of a 
tradition of such reading has resulted in a diminution of this use of 
the literature. 
Much more serious than this, however, are the numbers of health 
sciences personnel who never use formal means of access to what is 
known or being uncovered in their field. It used to be said, for 
example, that rural medical practitioners and those in community 
medicine (as opposed to academic medicine) did not use the 
literature because they had no easy access to it. As a result, over the 
past twenty years the federal government has been trying a variety 
of ways to bring to any health sciences practitioner anywhere the 
store of knowledge in even the most sophisticated of our libraries. 
The first attempt took place in the 1950s with the passage of the 
Hill-Burton Act, which provided funds for hospital buildings. Here 
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money was made available for erecting and furnishing a small 
library area in each hospital, on the assumption that if such a library 
were available, the health professionals in the hospital would use it; 
later access to these libraries by any practitioner in the community 
was emphasized. 
The RMP, a decade later, also attempted throughout its work to 
bring the knowledge available in the medical centers of the country 
directly to the physician and other health professionals at a distance 
from these centers. T o  that end it provided free closed-circuit 
television programs, peripatetic lecturers, pilot studies, 
consultations, education through Dial-A-Subject tapes, free 
telephone service to the central points, and library services at will. 
Because the RMP was much more decentralized than most federal 
programs, it is difficult to get a picture of what was done throughout 
the country. Certainly some areas were more successful than others 
in their work, for a variety of reasons, and this was true of the 
library components as well. Another article in this issue discusses this 
matter more fully, but it is probable that the conclusion will be 
drawn after all the evidence is in, that the health sciences 
practitioners’ mode of using libraries was not much changed by the 
work of the RMP. 
The other massive attempt to provide health sciences information 
through libraries to all practitioners was mounted by the NLM 
through its Regional Medical Library network. Again, one needs 
more complete data before absolute conclusions can be reached; but 
an a priori observation might well be that this program strengthened 
the work of all health sciences libraries throughout the nation, 
without bringing in many new users of the systems which had 
developed over the years in medical libraries. As has been shown8 
new and innovative efforts, such as MEDLIR’E, have been used 
primarily by research workers and only secondarily by clinicians, for 
which presumably the system was designed. 
The problem which remains now is to develop means of providing 
health sciences information to those who need it but do not use the 
formal library means now in existence. Services which have been 
developed in the past are obviously not fulfilling the needs of a large 
group of practitioners. Until new services are devised, the influx of 
heterogeneous health sciences library users can only mean a dilution 
of the means developed over the years to help the research worker 
and the academic clinician, without actually aiding the health 
sciences workers who need, more than ever before in a rapidly 
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changing field, to keep up  with new advances and to use libraries for 
problem-solving. How to do this and especially how to do it without 
massive infusions of federal funds are the challenges of the next two 
decades. 
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LIBRARY TRENDS 
Computerized Bibliographic Retrieval Services 
FRANK B .  ROGERS 
I take it for granted that you have everything in your great Library 
in Washington and that Dr. Billings knows all that has been written 
since Chiron first took a pen in his hoof. 
(Letter of 7 April 1876, Oliver Wendell Holmes to Joseph M. 
Toner).’ 
SINCECHIRONFIRST took pen in hoof, a very large 
amount of medical literature has been produced. When John Shaw 
Billings retired, after thirty years of prodigious acquisitions activity, 
from the directorship of the National Library of Medicine in 1895, the 
number of volumes in the collection was 117,000. At present, it takes 
only five years to acquire that amount of current  material. 
(Comparisons are difficult. The collection total in 1895 was 117,000 
“volumes” and 192,000 “pamphlets.” For comparisons with the 
present only “bound post- 19 14 monographs” and “bound journal 
volumes” were counted and pamphlets, theses, microforms, etc., were 
omitted.) 
In the sixteen volumes of the Index Catalogue of the Library of the 
Surgeon General’s Office published between 1880 and 1895, some 
51 1,000 journal articles were indexed. That is slightly less than the 
number of journal article citations added to the MEDLARS data base 
in the most recent 2.33 years for which figures are available-516,653 
citations were added from July 1971 to October 1973. It is unnecessary 
to belabor the point; everyone knows that the growth of scientific 
literature since the end of World War I1 has been enormous. Today, 
even Billings would need a few computers to handle it. 
Over the last decade, the use of computers for bibliographic retrieval 
in medical libraries has come of age. Beginning with tape-oriented 
files, progressing to decentralized service bureaus for searching these 
files, and moving recently into on-line systems, computerized bibliog- 
raphic retrieval in biomedicine has undergone an astonishingly rapid 
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development. Similar developments have taken place outside the 
biomedical area, and to the extent that they impinge strongly on the 
health sciences they are noted here, but no attempt is made to cover all 
retrieval systems.2 This paper also does not concern computer applica- 
tions in library housekeeping tasks, nor computer bibliography in 
individual local libraries, as in the production of book catalogs. It is 
solely concerned with national systems, and mainly with such systems 
as offer subject access to the periodical literature, which comprises 
more than half of the stock of the average medical library and presents 
by far the most difficult problem of bibliographic control. 
DEVELOPMENT OF TAPE FILES 
MEDLARS began operation at the National Library of Medicine 
in January 1964. It was the first large-scale computerized retrieval 
system to be available to the general public. The story of this system 
has been detailed e l s e ~ h e r e . ~  
MEDLARS is a term that is used in several different ways: (1) it 
means the mechanized data base from which its major published 
products-Index Medicus, Index to Dental Literature, and International 
Nursing Index, and many subsidiary publications-are derived. In 
this article, it is always referred to in this sense as the “MEDLARS 
data base”; (2) i t  embraces the computer machinery and 
photocomposition devices used for forwarding the publications. The 
constellation of machines and methods used keeps changing, and 
there is currently underway a transition to a system known as 
MEDLARS 11, which should be viable in 1974; (3) it refers to the 
original system of performing demand search bibliographies to 
individual request specifications, which flourished from 1964 
through 1972 (the last revision of the Guide to MEDLARS Services 
appeared in August 1971). It is in this sense that the term will be 
used in the first part of this paper. 
When a request for a MEDLARS search was received at NLM, an 
analyst formulated the search in terms of Boolean coordination of 
subject terms (the other searchable items were largely used for 
sorting, and for major exclusions, as by language fields). The  
formulation was fed to the computer, through which the entire 
MEDLARS file was then passed, comparing each citation against the 
criteria set forth by the search formulation. The output was a printed 
list of citations sent to the requester. 
In this way, NLM completed 1,800 searches in fiscal 1965. The 
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demand rose from 62 in July 1964 to 276 in June 1965. At this time 
there was one file and one search center, at NLM. Any medical 
library in the country could avail itself of MEDLARS on behalf of its 
clients; access was by mail, to the centralized source. 
DECENTRALIZATION OF MEDLARS 
In 1965, NLM began to move toward a decentralization of 
MEDLARS search services. Tapes could be replicated cheaply, and 
duplicate files could be built up at regional centers. Within a few 
years, twelve regional MEDLARS centers were established, each 
serving specified areas which in time were rationalized to coincide 
with the RML areas then developing. In addition, eight centers were 
established in countries throughout the world. 
As it turned out, only one-half of the domestic centers were 
processing centers, i.e., performed their own computer operations. 
The rest of the MEDLARS regional centers accepted requests, 
formulated them, and shipped the formulations to one or another of 
the processing centers for machine processing. 
The MEDLARS files were serially ordered. Citations for about 
one month of indexing would just about fill one reel of tape (the 
tapes were named for the monthly issue of Index Medicus with which 
they corresponded). If one wished to search the most recent 750,000 
citations in the file, one had to pass the forty tapes which held them. 
At about 3 minutes per tape, this process of reading took 2 hours, 
followed by another period of logical comparisons, formatting, and 
printing. At a computer cost of $250 per hour, it is obvious that the 
economics of doing searches one at a time is not favorable. The 
solution was, of course, to batch-to collect some optimum number 
of searches and to process them all at once against one reading of 
the entire tape file. 
This was what was done. T h e  process of collecting an  
adequate-size batch involved delays in turn-around time. For the 
nonprocessing centers, additional delays were involved in mailing 
time. One center (Colorado) achieved a turn-around time of less 
than ten days for 67 percent of its searches when it was processing 
the searches for itself; when it became nonprocessing, due to 
cheaper computing being available elsewhere, the turn-around time 
was increased by an additional five to ten days. 
This delayed response time, of one degree or  another,  is 
characteristic of all tape-oriented retrieval systems. Clients were 
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receiving a marvelous bibliographic service where next to nothing 
had existed before, and they were not complaining about the delay. 
One can see, however, that the system favored the researcher, the 
expert who needed an exhaustive search, the person who had been 
commissioned to do a review article. To help the clinician with a 
problem case, we scanned the printed bibliographies as we had always 
done; when someone wanted to write up  a series of cases, he o r  she 
asked for a MEDLARS search. 
MEDLARS services peaked in fiscal 1971, when 18,000 searches 
were performed in the United States-4,000 at NLM, 14,000 at 
other U.S. centers-and an additional 5,600 at foreign centersn4 
There were no “average” MEDLARS searches, but the statistically 
average search at the Colorado station covered three years of the 
data base (about 665,000 citations) and retrieved an average 160 
citations per search, i.e., one out of every 4,150 citations was 
selected. The  great majority of clients were pleased with the results. 
Lancaster, in a very stringent examination, found that MEDLARS 
achieved a recall ratio of 58 percent and a precision ratio of 50 
p e r ~ e n t . ~  1970-71A survey of NASA/RECON performance in 
produced about the same ratios.6 
DEVELOPMENT OF OTHER BASES A N D  SERVICE CENTERS 
Biomedical libraries employ many bibliographic tools covering 
areas of interest beyond the central core of Index Medicus. Some of 
the most important are mentioned below. 
Chemical Abstracts Service, a division of the American Chemical 
Society, brings out Chemical Abstracts and other related publications 
of particular interest to medical school-based biochemists and  
pharmacologists. The  various services provide enormous coverage of 
the literature, and are furnished with detailed indexes. Most of them 
are available in the form of computer-readable tapes7 One of the 
most popular services is CA Condensates, furnished weekly, giving 
authors, titles, source data, and keyword phrases (no abstracts) to an 
estimated 360,000 journal articles and patents in 1973. CAS leases 
these tapes to users, but does not provide search services from its 
own shop. 
T h e  Bi’bSciences Information Service, publisher of  Biological 
Abstracts and related items, offers BA Previews on computer tapes, 
covering 240,000 reports each year. The  cost of these tapes is $5,000 
per year. BA also offers individual retrospective searches through 
this file at a price of $150. 
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The Institute for Scientific Information, publishers of Science 
Citation Index and related items, leases computer tape data bases. 
This is an interesting instance since ISI, by the nature of its 
compilations, has been a computer-based operation from the 
beginning. For years IS1 has offered its ASCA (Automatic Subject 
Citation Alert) current awareness service through searching its tapes. 
There are other such computer-tape bibliographical data bases, of 
both governmental and commercial origin, available: CAIN, from 
the National Agricultural Library; ERIC, from the U.S. Office of 
Education; PANDEX, from CCM Information Sciences, Inc.; and 
many more. 
What has developed over the last few years is a distinct trend away 
from single-institution proprietorship of these tape data bases and 
toward a grouping of several data bases in what amount to regional 
processing centers, supported by NSF grants. These centers are 
typically located at universities; in some cases, the center reorganizes 
the multiple data bases into a single new format, in effect permitting 
driving a search through all files on a single pass. Since search 
vocabularies differ from service to service, it is clear that search 
formulation in such cases is not a trivial problem. 
Table 1 shows a representative sampling of some of these centers, 
with some of the data bases held by them. 
TABLE 1 
REPRESENTATIVETAPEFILE HOLDINGS OF 
REPRESENTATIVE CENTERSINFORMATION 
Information Centers Data Bases 
~~ ~ 
CA BA ERIC PANDEX CAIN IS1 
University of California, X X X X 
Los Angeles 
University of Georgia X X X X 
Illinois Institute of x x X 
Technology Research 
Institute 
Ohio State University X X X 
Each of these tape data bases is large; any grouping of them is very 
large. As a consequence, these centers place most of their emphasis 
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on SDI-type searches, i.e., searches run on a recurring basis, as each 
new increment of the data base is received, against a user profile, a 
search formulation embodying a delineation of the client’s field of 
interest. Retrospective searches are  possible, and they are  
performed; in these instances the data base is, so to speak, waiting 
for the accumulation of enough search formulations to make a batch 
run economically viable. In SDI searching, on the other hand, the 
batch of user profiles has already been accumulated, and is just 
awaiting arrival of the next increment of the data base. It is 
significant that the association formed by these search centers is 
called the Association of Scientific Information Dissemination 
Centers. ASIDIC has about thirty full members, and about a dozen 
of these offer services to the general public.8 
There are differing pricing schedules among the various centers, 
depending on many variables-the number of data bases being 
searched, subscription fees, number of “hits,” changes in profiles, 
format of output, and others. About $100 per year per SDI search 
might be a representative cost figure. 
DEVELOPMENT OF ON-LINE SYSTEMS 
The batch mode of searching tapes in serial order involves delays 
in delivery of results; it also demands that search strategy be totally 
foreseen in advance, with no possibility of modification during the 
course of search. If results are  poor,  the only remedy is to 
reformulate and rerun. But if the files are inverted (Lea, citations 
posted to terms), and if these files are placed in large direct access 
storage devices, such as disks, then the files can be examined directly 
and on-line. This mode has not only the advantage of immediacy, 
but also makes available the ability to modify search strategy in 
c o u r ~ e . ~  
The technological advances which have made on-line searching 
feasible on a grand scale are: (1) third-generation computers; (2)the 
advent of very large and fast disk drives such as the IBM 3330, with 
a capacity of 100 million characters for each drive; (3) the availability 
of cheap terminals, with hard-copy printout to speeds of thirty 
characters per second, which now cost about $2,800; and (4)the 
creation of reliable long-line communication networks with 
reasonable tariffs.1° While on-line systems can exist with none of 
these features, it is true that it is the presence of all of them that 
makes large networked on-line bibliographic retrieval systems 
operationally and economically feasible. 
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One of the pioneering on-line retrieval systems was that organized 
by Irwin Pizer at the SUNY Upstate Medical Center Library in 
Syracuse. When this system became operational in the fall of 1968 it 
had nine nodes covering medical libraries from Boston to New York 
to Rochester. (It now connects twenty-five institutions, reaching as 
far west as Chicago and Minneapolis.) The system had multiple 
purposes-union lists of serials and union catalogs of books, 
interlibrary loan transactions, and other library housekeeping 
functions. What is of interest in the present context is the fact that 
the largest component of the SUNY data bases was a five-year file of 
MEDLARS citations obtained from NLM." 
In 1970 NLM began publishing the Abridged Index Medicus, 
which covered 100 high-quality, widely held English-language 
journals in clinical medicine. Shortly thereafter NLM established an 
experimental on-line service called AIM-TWX. The data base was a 
five-year coverage of the AIM journals, comprising about 100,000 
citations. T h e  file was stored in a computer at the System 
Development Corporation in Santa Monica, and used a software 
package which SDC had developed, called ORBIT. The system was 
accessed via TWX terminals (10 cps), already available in most large 
medical libraries as an adjunct to interlibrary loan operations. 
In October 1971 NLM brought up the MEDLINE (MEDLARS 
on-line) system on the NLM computer in Bethesda, Maryland. By 
February 1972 the system had matured to its full data base 
consisting of the indexing of 1,200 journals, worldwide in scope, 
selected from the larger MEDLARS data base, and covering the 
current year plus the three most recent years; the data base was 
incremented monthly. At the same time, a long-line communication 
network was established through rental agreements with the 
TYMSHARE Corporation, which furnished forty nodes in major 
metropolitan areas throughout the United States, by which 
MEDLINE could be accessed through a local telephone call. 
Originally established in all of the eleven Regional Medical Libraries 
and MEDLARS centers, MEDLINE quickly spread to medical school 
and other major medical libraries across the country. By July 1973 
there were 163 operational MEDLINE units in the United States in 
addition to those at NLM, and another ten were about to become 
operational. In addition, there were ten units in Canada and three in 
England and France, using the TYMNET node in Paris. 
As of September 1973, there were 509,396 citations in MEDLINE, 
covering indexing from January 1970 through October 1973. The 
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system was available 13 hours a day, 5 days a week-8 hours a day 
from the NLM computer, and an overlapping 9 hours a day from a 
duplicate file on a computer at SUNY-Albany. Another file, called 
COMPFILE, was a complement of MEDLINE, the remainder of the 
MEDLARS data base. As of September 1973 this file held 336,989 
citations, and was available on the NLM computer two days a week. 
SDILINE was the current month of the entire MEDLARS data base. 
In September 1973 this increment was 18,765 citations, and was 
available on both computers; it was available for carrying out current 
awareness (SDI) searches. BACKFILE, previous years of the 
MEDLARS data base, was up experimentally (available Saturdays 
only) for several months in the spring of 1973. It remains to be seen 
whether this segment will be reinstated when the reworked software 
package for MEDLINE, a part of the on-going MEDLARS I1 effort, 
becomes fully operational by the middle of 1974. 
Besides these riches, there were also available on-line from the 
NLM computer two additional files: SERLINE, a union list of some 
5,600 primary substantive serial titles in the life sciences, with 
holdings information for 100 regional and resource medical 
libraries; and CATLINE, a file containing full bibliographic data for 
all items published in the NLM Current Catalog from 1965 to the 
present. 
By June 1972, MEDLINE searches were being performed at an 
annua l  rate of 70,000. I n  May 1973, 17,024 searches were 
performed by U.S. MEDLINE centers, for an annual rate of more 
than 200,000 searches. Those 17,000 searches required 3,169 
connect hours, or an average of 11.2 minutes per search. 
OTHER ON-LINE DATA BASES 
The National Aeronautics and Space Administration brought up  
its RECON network in 1970. Lockheed Missiles and Space Company 
had brought up some internal data bases onto its DIALOG system 
(prototype for RECON) in 1967. System Development Corporation’s 
ORBIT was in use at the Department of Defense in 1965. Battelle 
Columbus Laboratories began operating its BASIS-70 system in 
1970 for certain defense-related contractors. 
But of more interest to biomedical librarians is what has 
transpired more recently. Several health and allied sciences data 
bases are now available on-line via the TYMSHARE network, and 
are offered by “centers,” in this case commercial c~mpanies, in a 
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TABLE 2 
REPRESENTATIVE DATA BASES ON-LINE 
OF REPRESENTATIVE CENTERSCOMPANY 
Data Bases 
NTIS 
Companies CA (U.S.Govt. PANDEX Psychological GAIN 
Condensates R & D Reports) Abstracts 
Lockheed X X X X 
System Develop- 
ment Corp. X X 
Informatics X 
Science Informa- 
tion Assn. x X 
(via Battelle) 
manner analogous to the tape data bases offered by the several 
university centers. Table 2 below may be compared to Table 1 .  
DATA FROM AN AVERAGE MEDLINE STATION 
The MEDLINE station at the University of Colorado Medical 
Center Library produced 1,237 MEDLINE searches (1,147 one-shot 
demand searches plus 90 SDI increments) during fiscal 1973, the 
first complete July through June period in which the full MEDLINE 
data base was available. If all MEDLINE stations were producing at 
a similar rate, then the annual production for all domestic 
MEDLINE stations would be just  above the 200,000 figure 
previously posited. 
T h e  1,147 one-shot searches produced 5 1,3 19 citations, an 
average of 45 citations per search. This may be compared with the 
average 160 citations produced by a MEDLARS search. 
Printouts were performed on-line for 837 searches, off-line for 98 
searches, and both on-line and off-line for 212 searches. The total 
number of searches having some on-line printout component was 
1,049, with an average of 18 citations printed on-line. The total 
number of searches having some off-line printout component was 
310, with an average of 105 citations printed off-line. The average 
number of terminal minutes required per search was 13. The total 
of connect hours for the year was 272. 
The number of MEDLINE searches predicted for fiscal 1974 is 
1,620. Adding to this, searches of the CATLINE and SERLINE files 
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will probably raise the total to 2,000 searches. (At Colorado, when a 
search is pushed through both MEDLINE and COMPFILE data 
bases, it is counted as one MEDLINE search.) It remains to be seen 
what effect the imposition of fee-for-service charges will have. At the 
time of writing, data are too sparse for prediction; for what it is 
worth, in October 1973 MEDLINE searches were running at the full 
predicted annual rate. 
SOME PROBLEMS 
A good summary of some problems is provided by Cuadra.12 One 
of these is the question of search vocabulary. Some systems use a 
controlled vocabulary, as in the familiar MeSH of MEDLINE and of 
the printed Index Medicus. Some systems increasingly lean toward 
what is called “full text” indexing, a terrible misnomer; what is 
meant is free indexing on significant words of title and short 
abstract. It would be nice to have both, and some systems do, but 
that is costly. There can be no doubt that full text indexing increases 
the precision of a search-at the expense of recall; but precision 
alone is easy to achieve, as, for example, in the almost certain way 
one can find one pertinent citation by eye-balling a likely segment of 
Index Medicus, thus achieving 100 percent precision. Free indexing 
will often adequately serve the client who wants “a few recent 
references on the relation of X to Y,” and that type of client is in the 
majority; in this kind of situation the on-line data base is simply a 
much more sophisticated version of the printed KWIC index. But 
the client who wants an exhaustive search is better served by the 
system using a controlled vocabulary, which performs much better at 
the recall end of the spectrum. This type of client may be in the 
minority, but the ultimate payoff of his search, in terms of social 
value, may often be quite large. The system used in MEDLINE, 
requiring first a squeezing down on the pertinent subject area by 
means of combinations of MeSH terms, and then permitting a 
title-word search of the citations in the identified area, seems to be a 
reasonable compromise. 
There is also the question of mediation or nonmediation of the 
search request by reference librarians (search analysts). When 
searches are being done on tape files, there is an absolute need for 
mediation; somebody who knows the intricacies of the system must 
formulate the search request and prepare it in a form acceptable to 
the computer. It must be asked whether the same conditions apply 
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in on-line searching. In one most obvious way they certainly do not. 
The ease of operating a terminal in an interactive system is simplicity 
itself compared to the complex rigamarole required for inputting a 
search into a tape system. Anyone can learn to operate a terminal, 
under the general rules of a particular system, in half an hour. 
A further consideration is the fact that the average client has a 
much more profound knowledge and understanding of the subject 
area he wishes to explore than does any librarian mediator. If the 
client must express his search request through a mediator, inevitably 
something is lost in the process; the librarian may not understand 
fully the real dimensions of the request, or worse, the librarian may 
unwittingly, in difficult cases, shift the emphasis from the question 
put by the client to some penumbral question that the system can 
answer more easily. 
These two considerations-ease of terminal operation, and 
superiority of the client’s subject knowledge-have persuaded many 
designers and proprietors of on-line systems that direct client 
operation of the terminal, without mediation, is a necessary criterion 
for any on-line system to be declared successful in operation. To 
these major considerations other arguments are added: since 
librarians allow and even urge direct use of the card catalog, why 
should they not allow and urge direct use of the terminal in an 
on-line system? Studies are performed which “prove” that such 
direct use is de~irab1e.l~ 
This writer remains profoundly skeptical of the validity of such a 
position. There are‘ too many inarticulate clients, too many clients 
with only the vaguest notions of what they are after, too many clients 
with too much impatience and greater exasperation when 
confronted with a system conceived as having magical properties, 
but which cannot respond to “you know what I mean.” There is also 
the fact that a majority of clients prefer not to be involved in the 
actual searching process, as well as the fact that queuing problems 
inevitably develop when there is free access to the terminal, and this 
is accentuated by the slow speeds of search formulation and 
modification characteristic of persons who, unlike the librarian 
search-analyst, do not have daily practice and familiarity with the 
system. Perhaps one-third of the clients will wish to look over the 
shoulder of the analyst during the course of search, largely because 
of the novelty factor, and there is nothing wrong with that. But most 
clients will be content to come back or be called when the search is 
completed. Many search questions are received by telephone, from 
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various parts of the metropolitan area; as many are mailed, at the 
request of the client, as are marked “hold for pick-up.” 
This is not to say that search strategies and performance of all 
search analysts are automatically optimal. They are not. The worst 
mistakes are made through impatience, through a desire to get on 
with it, through a failure to think for a few minutes before sitting 
down at the terminal and opening the line. Some search analysts sit 
down, open the line, log into the system, get the indication that a 
search statement may be entered, and only then turn to the client 
and ask what it is that he is interested in; the analyst may not know 
even the client’s name, in what department he is working (which is 
often crucial to success, and which rarely is made explicit without 
prompting), or at what level he is working (student, resident, 
technician, chief of division). In such circumstances a successful 
result is likely to depend on pure luck, on the naivete of the client, 
on the simplistic nature of the question, or on all three. 
There is also the question of machine capacity. On-line computer 
systems, just like tape-oriented computer systems, have finite limits; 
a communications link can cope with just so many messages using a 
certain band-width. Davis McCarn has addressed some 
comments to the problems of on-line system performance. He says 
that “characteristic of all these systems , , . looked at is that they 
have performance curves that, at some level of usage, curve up 
sharply toward very slow r e s p o n ~ e s . ’ ’ ~ ~  The greater the number of 
simultaneous users, the longer the response time interval 
becomes-the time between inputting a search term and getting the 
computer to send back a reply. 
It is easy to talk about adding complex user-guidance displays, to 
consider how to allow free-language phrases on input to be mapped 
automatically into complicated searching strategies, to attach 
subsidiary files (e.g., CATLINE) to a main file (e.g., MEDLINE), 
thus bringing a whole new class of users (catalogers) to the system, to 
develop greater decentralization of the system by adding more and 
more terminals, or to offer an increasing variety of output formats 
with citations ordered by complex criteria. And it can all be done, 
but it is done at a price; there is always a limit, a point at which the 
average system response time becomes degraded to an unacceptable 
level. Some human judgments have to be made on how much is 
enough; the system’s clientele will ultimately vote on this with their 
pocketbooks. 
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A DAY IN THE LIFE OF A SEARCH-ANALYST 
Recently, when the two search-analysts at the University of 
Colorado Medical Center were absent, I temporarily covered the 
MEDLINE operation. I have been much involved as a search-analyst 
in the past and I welcomed the chance to get back into harness, if 
only for one day. I had hardly cleared my desk when the first client 
walked in. I was still negotiating his search when the second client 
walked in. As I handed her a search request form, the telephone 
rang with a call from a third. In the course of the first two hours I 
talked with six clients who brought me ten searches. 
My first client was a medical student working on a special 
laboratory investigation in anatomy. He had one question about the 
passage of a particular enzyme through the blood-brain barrier, 
especially of rodents; another question involved the choice of 
suitable media for the culture of ganglionic cells-“just spinal ganglia, 
not autonomic ganglia.” The second walk-in client was a graduate 
nursing student whose search was to be on psychological and 
sociological aspects of smoking. She could give no examples of what 
she meant by sociological and finally left me to do the search on a 
“best effort” basis-whatever I thought psychological and 
sociological might signify. It took me at least half an hour to figure 
out a reasonable skeletal strategy. 
The third client came via a telephone call from a doctor’s office 
seven miles across town. The doctor’s nurse said a search on “dorsal 
column electrode implants” was desired. I had never heard the 
phrase before; the dorsal column tipped me off to what the general 
area of discourse was, and the nurse verified the fact that the doctor 
was a neurosurgeon and that the context of the request was the 
relief of intractable pain. 
The fourth client was another walk-in, a student in a course for 
health administrators. He wanted a search on regional emergency 
health services. By regional I eventually gathered that he meant 
citywide, or metropolitan areawide. One word he used two or three 
times was “categorization”; this later proved to be helpful. 
The fifth client, a physician from an independent research 
hospital only a few blocks away, brought me what could have been 
considered three searches or five searches; I eventually logged them 
in as three. She was doing a review article on several drugs. The 
concepts were not difficult, and translated into easy searches. 
For the three searches I eventually printed 882 citations off-line. 
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My sixth client and last two searches come via telephone from the 
biology department at the main university campus thirty miles away. 
One question was on olfactory neoplasms and retinoblastoma in 
humans, and was straightforward. The other question was vast; it 
concerned carcinogenesis in rodents, either by chemical or  viral 
means, but only in cases of tumors of the nervous system. When I 
asked this biologist how many articles he thought I might find, he 
said he could not believe that more than 100 had appeared in the 
last three years; I eventually delivered ninety-six citations. 
I spent the rest of the day completing these ten searches. The time 
I actually spent at the terminal was 142 minutes; the rest of the time 
was spent exploring in various tools, and plotting strategy. When I 
went to the terminal at the end of the day to put in the last search I 
was worn out, fatigue causing me to make a number of input errors, 
which then required repeated corrections. 
The other analyst and I had put in a total of about 1 1  man-hours 
to perform 14 searches for 10 clients. We had retrieved 1,564 
citations, of which 347 were printed on-line and the rest off-line. We 
had spent 220 minutes, just one-third of our time, at the terminal, 
and the rest of the time in preparation for searching. In this small 
sample, the average time spent per search was 47 minutes, of which 
15.7 minutes was terminal time. 
If all other MEDLINE terminals in the United States were used at 
the same rate on that day, the number of connect hours was 600. 
The number of CPU hours available was 17; the average load in any 
hour would therefore be 35 terminals on-line. At peak-load times, 
the number of terminals on-line at any one time would approach 70; 
that is close to saturation in the afternoon period when both the 
NLM computer and the SUNY computer are available. 
This case history is presented in the hope that it will illuminate 
some of the realities of on-line searching and to show that there is a 
lot going on around those terminals even while they are not turned 
on. 
IMPACT ON LIBRARIES 
On-line bibliographic searching is here to stay. In less than a 
decade of phenomenal d e ~ e l o p m e n t , ~ ~  it has demonstrated its great 
power and its cost effectiveness when delivered through national 
networks. One of the supreme merits of on-line bibliographic 
searching is that it permits very wide dispersion of service centers, 
thus bringing them closer to clients. And the immediacy of the 
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service offered provides remarkable reinforcement to its impact on 
all other service aspects. 
T h e  increased volume of reference work which this new 
technology permits and encourages has suddenly leapt forward’by a 
factor of 10. The challenge to effective use that this presents to 
biomedical librarians will,  when met, embrace a whole new 
dimension of library service. 
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LIBRARY TRENDS 
Improved Document Delivery Services 
V E R N  M.  P I N G S  
LIBRARIANS that institutions, if K N O W  their 
properly used, could produce increased knowledge transfer. 
Unfortunately there is no assurance that if knowledge is transferred, 
it will necessarily be applied. Everyone develops habits for learning, 
reading and hearing.' By the time one becomes a professional 
practitioner learning habits are difficult $0 change. Investigations 
have demonstrated that manipulating library environments which 
presumably make access easier does not produce a change in the way 
libraries are used.2 Even a service which delivers documents to a 
faculty member's office may not cause much change in the use of 
library re~ources .~  On the face of it, it would appear that libraries 
have exhausted their responsibilities if they merely own documents 
for potential users to consult. This is not the case with biomedical 
libraries because the environment in which health knowledge is 
utilized is altering, requiring modalities for knowledge transfer to 
operate in different ways from those in which present practitioners 
have been taught to acquire knowledge. 
The business of a library, above all, is to have and to make 
documents accessible. Many kinds of information services can be 
(and are) created to disseminate information, but ultimately a society 
as complex as ours must have a library from which to retrieve 
documents. Some of the pressures that society is placing on health 
care and research endeavors will be discussed below, but a premise 
of this paper is that an institutional means must be available to 
deliver relevant information which provides individuals with the 
means to make decisions that may change their course of action or 
support their position. The decisions may encompass aspects from 
the health of one individual to the preparation of national efforts 
for the improvement of the quality of life. 
Vern M. Pings is Director of Libraries, Wayne State University, Detroit, Michigan. 
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WHY IMPROVE DOCUMENT DELIVERY? 
Orr finds the biomedical information complex a “system” in the 
same sense that a living organism is a system. Both have evolved in 
response to needs and both are self-organizing and were not 
d e ~ i g n e d . ~Society has institutionalized its communication patterns 
for knowledge transfer: professional meetings, records of meetings, 
publishing of papers, distribution of papers, etc. Each of the 
communication methods became institutionalized when there was a 
sufficiently large group to require a common service. But once 
something is institutionalized, then people have to be taught how the 
system operates. Every institution carries on some kind of education 
program to enable the user of the institution’s service to understand 
its functioning. Each communication method lends itself to the 
delivery of one or more particular types of information. 
As an example of how to obtain information through extended 
institutional means, the physician can obtain information through 
personal contacts, telephone consultation, and in some areas of the 
nation through telephone conference of dial access tapes. The 
physician’s information referral needs can be met with the same 
methods, but, in addition, once again depending upon local 
facilities, he can call upon a whole list of community and national 
resources, including federal and state agencies, professional 
organizations, academic institutions and voluntary health agencies. 
To  reinforce or to learn new skills and knowledge there is access to 
MEDLINE, audio tapes, educational films, television, and radioa5 In 
addition, there are many agencies which have established formal 
continuing education courses, such as hospitals, professional 
associations, academic institutions, and voluntary health agencies.6 
These means are also available to other health professional groups. 
All of the institutions and methods, except for some recent 
telecommunication networks and computer applications, have been 
in use for many generations. Interestingly, the pressure for 
improving the overloaded communication system is not arising from 
the fact that it is not functioning with cost efficiency o r  cost 
effectiveness, but because of pressures on institutions outside the 
communication system to alter their objectives and functions. This in 
turn necessitates changes in the communication system to fulfill 
institutions’ social functions. Describing our present social value 
system is a problem of our age, Only three factors will be discussed 
here which affect the biomedical communication system specifically 
related to document delivery: (1) increased need to apply knowledge 
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for health care delivery, (2)  the social requirement for better 
standards for institutional accreditation, and (3)  the growing 
recognition for change in the licensure procedures for health 
professionals. 
Although presidents and members of Congress come and go, the 
federal establishment has responded with new laws and directives 
which recognized a need for new institutionalization of the health 
care industry. Today the federal government in one way or another 
pays for over half the hospital bills of the nation.’ Critics of the 
federal programs rarely argue against the political vision which 
created the programs. The Regional Medical Program legislation, 
for example, was designed “to afford the medical professions and 
medical institutions of the nation , , . the opportunity to make 
available to their patients the latest advances in the . . . diagnosis of 
diseases.”8 This legislation merely codified the growing expectations 
of the nation that the results of modern medical care should be 
good, and, if not, then someone must be at fault. As Sloan has 
remarked: 
Central to the entire concept of the Regional Medical Programs is 
a need for continuing education of doctors, nurses, allied health 
personnel, and the lay public. It is a Regional Medical Program 
responsibility to explore all feasible means for the continuing 
transmission of new knowledge from the research centers to the 
health professional. , . . The medical literature has long been the 
most important mechanism for the communication of new 
knowledge, reaching far more people than is ever possible 
through person-to-person contact, even though in teaching terms 
the latter may be more e f fec t i~e .~  
The RMP is but one experiment in trying to get people together 
for the achievement of improved health care.1° The need for such 
an effort on a federal level is clear now that the United States has a 
highly complex set of professional practitioners, organizations, and 
consumers. From a phenomenological viewpoint there are a large 
number of people acting individually and collectively, all of whom 
are seeking and/or applying expert knowledge, according to their 
needs, wants, interests, and capacities.” 
There are many who still view the health care industry as a highly 
individualistic industry. This is not true; health professionals, except 
for a few practitioners, are institutionally based. In 1950 there were 
less than 1,685,000 people employed in all health occupations. The 
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number of individuals has more than doubled in less than twenty 
years.12 This has required the nation to build new, and to expand 
existing, institutions which can employ those who are able to apply 
knowledge to meet the growing expectations for dependable health 
care. N o  institution in this complex has been under more stress than 
the hospital. 
Historically, the training of health professionals was moved from 
the entrepreneurial environment and the charity wards of hospitals 
to the academic institutions, The  nation is now witnessing a 
reversion of the education and continuing education of health 
professionals to hospitals, whose prime function has always been 
patient care-not teaching o r  research. I t  is the hospital 
environment which is the embodiment of whether available health 
knowledge is adequately applied. 
The hospital, as the broadest-based source of authority, in terms 
of professional, technical, and financial resources, the site where 
professional needs and values and community needs and values 
meet and can be reconciled, will be assigned responsibility for 
assuring the essential functional and organizational 
relationships-through satellite units, affiliation agreements, 
inter-institutional contracts, etc.-to make the complex and 
inter-related system work for the entire ~ommuni ty . ’~  
The Joint Commission on Accreditation of Hospitals, in its latest 
standards, has given a new emphasis to libraries in hospitals by 
accentuating that the value of a library should be judged on its 
performance in providing information which, of course, ultimately 
rests on access to the scholarly record.14 
A system that is dedicated to providing more and better care, and 
one which had to incorporate more than 2 million individuals in the 
past twenty years to accomplish this aim, obviously has had to 
undergo change in its administrative values. One of the significant 
changes in the administration of hospitals is the continued trend 
toward the establishment of hospital-wide education and training 
departments. A new professional group is arising-educational 
directors and their staffs-which is assuming the roles of “managers 
of training” and “learning specialists.”15 Part of the cause of this 
development within hospitals is the requirement to keep 
professionals working within that environment well informed. Per- 
haps partly because of this effort and other factors, the system of 
licensure of the health professional is brought under question. 
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Graduation from an academic institution with subsequent state 
licensure is no longer a sign of permanence-a lifetime license to 
practice. Not only institutions, but the professions themselves, want 
assurance that practitioners can update their knowledge. This is not 
just a theoretical issue. When Medicaid required evidence that 
physicians engaged in some continuing education program, the 
enrollment in courses sponsored by the American Academy of 
General Practice in New York City increased 100 percent. When the 
requirement was dropped, attendance dropped immediately.16 This 
kind of evidence produces an uneasy feeling. As one physician 
remarked in an editorial; “Other professions are watching to see if 
we, as physicians, are willing to police ourselves and raise our 
standards of practice to the levels expected.”’ Programs are being 
tested to deliver new knowledge in many educational formats. As 
noted above, the methods of choice for dissemination of new 
information are varied. Criticisms of the administration of such 
programs have been many; this criticism is but an expression of the 
inadequacy of our communication system.18 
Despite the considerable attention and investment made to 
educational innovation, when professionals are asked how they keep 
themselves informed, journal reading is invariably rated first among 
the currently available methods.lg Educational technology will surely 
improve the ability to disseminate information, but at this stage in 
ou r  institutionalization we must deal with the reality that the 
scholarly record still is an essential element in the communication 
process. Knox has remarked that it is impossible to increase the 
efficiency of individuals to absorb new knowledge in order to 
compensate for the added  complexity of the system-the 
physiological qualities of the human visual and auditory senses have 
not changed to match the need to know more and  more.  
Furthermore, the amount of time a professional can devote to 
learning and still remain a practitioner has about reached its limit; at 
least the evidence collected on the habits of scientists indicates that 
there has been no significant change in the amount of time devoted 
to interacting with our existing information systems.20 The  only 
option appears to be the institution of a better delivery system to the 
consumer of information, i.e., reduce his time in getting materials 
and provide him with the means to select from a wider range of 
materials than is available from his own resources. If the existing 
institutional array is to be used to accomplish such goals, then we 
must improve health science libraries, which still remain as the only 
dependable source for documents. 
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PLANNING FOR IMPROVED DOCUMENT DELIVERY 
It is part of our culture to believe that if we manipulate the 
environment, or  even more elusively, manipulate allocations of 
money, progress will have been accomplished. In our complex 
society, social commitment is more important than an administrative 
structure. Furthermore, planning is pointless unless the political 
process is included. T h e  important choices among social goals 
become identified as a result of social values expressed through the 
political process.21 If a social goal is to make the biomedical scholarly 
record more easily available and dependably accessible to all health 
professionals, neither the structure nor the commitment to im- 
plement this existed in 1965. The medical resource libraries were 
few and, in terms of the demands placed on them, unequal to the 
task of providing documents to their primary clientele, much less of 
expanding access to all health professionals.22 In 1960 there were 
but eighty-eight medical schools and a similar number of 
professional organizational resource libraries that might serve as a 
focal point for document d i ~ t r i b u t i o n . ~ ~  
More important than the scarcity of resource libraries was the 
“territoriality” of these libraries, The libraries were created within 
and by agencies with specific objectives. In the main the academic 
and other large medical resource libraries were supportive of 
research and education with little concern for supplying documents 
or service to the practitioner outside their local research centers. 
The services to individuals that were provided by such agencies as 
the NLM and the Library of the American Medical Association were 
no longer adequate to supply document needs for the nation as a 
whole. As hospitals began to expand their educational role, more 
libraries were being supported in these institutions, but their 
resources were meager. Gaining access to the documents of resource 
centers was still a privilege, i.e., it was the responsibility of the 
practitioner to go to the “territory” of the research center with its 
libraries; the very admittance to use materials was a privilege 
accorded by rigid rules. 
This description is unflattering and, as with all generalities, not a 
true picture. It was the efforts of librarians to improve the 
dissemination of knowledge through document delivery service 
which demonstrated its importance and the need to change the 
bureaucracy of libraries. From data collected covering 1962, it was 
estimated that 570,000 documents were being lent among 
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biomedical libraries; 15 percent were supplied by the NLM alone. 
The rate of growth of requests was calculated at about 10 percent 
per year.24 At this rate of growth of interlibrary lending, 1,500,000 
requests would be made by 1973. It was obvious in 1963 that 
resource libraries on which the burden of interlibrary document 
delivery rested could not carry this work load without a major 
change in the organization of the informal institutionalized library 
system. 
As already noted, RMP legislation had as one of its objectives 
taking knowledge from the research medical centers to the 
community hospital-a kind of reversal of the educational system in 
which students are bussed to educational centers. Similarly, the 
concepts behind the Medical Library Assistance Act of 1965 
functioned as a change agent for health science libraries. The  
MLAA and the legislation creating the RMPs are  described 
elsewhere in this issue. Suffice it to say that these two federal 
programs, both involved in part with improving document delivery, 
may have appeared at times to be competitive, if not redundant in 
action in some areas of the nation. To some it would appear that 
effort (and money) was wasted which could have been applied to 
have produced more “free” documents to individuals. Perhaps a 
biomedical information czar in 1965 might have created a plan to 
replace the informal system of voluntary library lending with an 
organized network structure which within months would have been 
functioning dependably and been capable of infinite expansion; in 
reality the territoriality of our institutions was too strong to allow 
for so swift a change. 
Actions of individual libraries would not meet the need and 
demand for documents and other library services-there is a limit to 
local self-sufficiency of libraries within any institutional complex.25 
Truelson remarked: “Medical librarianship has reached the age of 
the library system, not just the informal system of voluntary lending 
among libraries, which has been going on for decades, partly out of 
courtesy and partly out of proper self-interest, but now a system 
becoming formally structured and specifically financed in the 
realization that good library service requires that every library user 
have access to the total literature resources of the world.”26 
The term library system has become interchangeable with the term 
library netwdrk, which in turn has become confused with 
communication networks. 
Hindsight now makes it clearer what the guidelines should have 
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included in establishing library networks or systems. A recent listing 
of requirements included the following: 
1. 	creating and enforcing procedural standards, 
2. establishing and implementing protocols for users of the system, 
3. 	performing centralized accounting, billing and other monitoring, 
4. furnishing documentation and general user support, 
5 .  	making a market for the services providable, 
6. providing communication services among the 	separately 
organized systems or networks.27 
Unfortunately such guidelines were not available in 1965 and even 
today, when they are better defined, they are not acceptable within 
the institutional constraints which still influence the behavior of 
professionals. Each institution at its founding had specific objectives 
and policies which have been altered and added to with the growth 
of the health care industry, Each library within an institution 
becomes a unique administrative operation that prevents it from 
adhering to rigid standards and protocols and that prevents it from 
giving up its “territory” or control of some of its functions to an 
outside body.28 
REGIONAL MEDICAL PROGRAMS 
Eventually there were fifty-five Regional Medical Programs 
established throughout the nation. In 1969 thirty-seven had some 
informational projects including such activities as radio, television, 
telephone, computer, film, tapes, and document ac t iv i t ie~ .~~ Only a 
few of these were centered within library organizations. Each had its 
own administrative structure. The objective of these projects often 
included an effort to change either the structure of institutions or 
the information-seeking habits of health professionals. T h e  
administration of RMP projects, even if common objectives could be 
identified in the proposals, varied so in kind and quality that 
comparison is difficult. Where i t  is known that there were 
library-based or library-related projects, data may not have been 
collected and, if collected, not available for review. To date very few 
articles on accomplishments have reached the open literature and, 
with the demise of the authorizing legislation, even less will be 
forthcoming. 
In spite of the variations in detail, the library-related projects 
often had a pattern much like that described by the Kansas RMP 
library services project started in 1969. The objectives were: (1) to 
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form a network to give health professionals access to information, 
(2) to assist hospitals primarily in setting up or improving library 
collections and services, (3) to inform and teach librarians about 
network services, and (4)to provide documents not available locally 
from medical resource libraries.30 A common procedure of the 
library-related RMP projects was a survey of the library facilities 
available in hospitals. The purpose of these surveys was in most 
instances to assess the capabilities of institutions to participate in a 
network.31 Telecommunication networks were also a common part 
of these projects to aid institutions and individuals to request 
information from resource institutions, as for example in Arizona 
and Wisconsin. 32 
What effect these various activities had in fostering improved 
knowledge transfer has not been measured in depth for any 
particular RMP project. Those that supported “free” document 
delivery programs, however, do have a measure of increased use of 
biomedical literature. The experience of the University of Oklahoma 
Health Sciences Center is undoubtedly typical. In 1968, before RMP 
support was provided for document delivery, the Oklahoma Health 
Sciences Center received requests from only nine communities in the 
state. After three years of the RMP document delivery program, the 
number of documents delivered increased eight-fold with a nine-fold 
increase (to eighty-three) in the number of communities served 
through this service. Although the RMP document delivery support 
ended in 1971, some support was received from the Regional 
Medical Library Program beginning in 1972, with the growth curve 
still continuing to rise at the same rate as in previous years.33 
As remarked earlier, document delivery services were given by 
libraries before the existence of the subsidy through RMP or RML. 
T h e  establishment of document programs, however, forced 
institutions to relate to specific resource libraries to obtain 
documents. It was not always clear to either borrowers or lenders 
j.ust where the responsibilities for providing or requesting services 
lay. Whether the changed relationships among libraries has resulted 
in long-range improvements in distributing documents is difficult to 
judge. Stabilized networks may not have been produced even 
though there is a continuing demand for more documents.34 
One of the major aspects of document delivery programs was that 
documents, whether provided in original formats or in facsimile 
copy, were to be free to the user. How much it costs to supply a 
document is subject to many variables, depending upon the 
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borrower’s and lender’s resources and organization. The Arizona 
Medical Library Network perhaps demonstrates as dramatically as 
any RMP-funded program that free document delivery is not a 
requirement to get health professionals to request documents. Aside 
from three VA hospital libraries, there are but four viable medical 
collections in the state. A project was begun in 1970 to provide 
access to medical library services to all health practitioners through 
toll free call-in services located at five nodes in the state, with three 
TWX installations to connect the resource libraries. During the first 
year of its operation over 30,000 documents were delivered to 
individuals, which more than doubled in the second year to almost 
72,000 documents. T h e  project was expected to become 
self-supporting and in 1972 the subsidized document delivery 
program was phased out. Requests dropped 50 percent when 
services had to be “paid for.” Although by the end of 1973 
document delivery had not returned to the level reached when it was 
under completely subsidized service, conversion to a cost recovery 
method rather than a subsidized program did not interrupt the 
requests for library service. More important, after an administrative 
adjustment period, requests for service are again on the rise.35 
REGIONAL MEDICAL LIBRARIES 
At the time the Medical Library Assistance Act was passed it was 
obvious that the resource medical libraries of the nation were not up 
to the task of making biomedical literature available to all health 
professionals in all the environments in which they functioned. 
Regionalization as an administrative concept is built into our  
governmental structure. But to enlarge the concept of 
regionalization to allow private and local governmental agencies to 
work toward common objectives was not a part of the general 
experience of our institutional fabric. Three elements of the concept 
as expressed in the first Medical Library Assistance Act, and as they 
were subsequently interpreted and implemented, are important to 
note. 
First, the regionalization of library service on a national scale had 
no working model. The acceptance of responsibilities by the national 
libraries to undertake certain functions and operations which could 
be used by libraries throughout the nation, and to which individual 
libraries contributed data, had a long history. This was quite 
different from what was proposed in creating RMLs in which some 
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of the services provided by the NLM were to be decentralized and 
additional services were to.be given which had not been part of the 
federal establishment. The first guidelines issued for the formation 
of RMLs are a reflection of a massive endeavor to alter the 
institutional relationships among medical libraries and, at the same 
time a demonstration of a naivetk concerning implementation in 
that, operationally, RMLs were to accomplish this change by doing 
the same things for a geographic area that they did for their primary 
clientele.36 
The second element of the task of regionalization was that it 
would be supported through a grant mechanism. In other words, 
since no model existed, institutions throughout the nation had to get 
together to construct a program which could conceivable provide 
regional services. Geographic areas had first to identify themselves 
and then determine how the institutions could function to the best 
advantage of the area. Obviously each geographic region had to 
interpret the guidelines to match the prevailing conditions of library 
services available as well as depend upon whatever leadership 
emerged. Each R M L  not only had a different perspective on 
reaching the objectives of the program, but had different 
administrative arrangements. Comparisons among the 
accomplishments of the RMLs are therefore difficult to make. The 
NLM, recognizing that creating a network must include the elements 
discussed above, has issued a new policy statement describing in 
more detail the organizational direction RMLs should take.37 
T h e  final element that has been subject to a great deal of 
discussion and controversy is the provision that regional interlibrary 
loans should be provided free to the requester. What constitutes a 
regional interlibrary loan, in spite of six years of experience, has yet 
to be determined. The RML was to function as a back-up library, not as 
an only source of documents to institutions in a region. Several 
methods have been applied in RMLs to limit the amount of free 
service: (1) requests for material in a core list of journals was 
determined not to be a legitimate request to make of a RML. This 
was decided to help prevent the disruption of local interlibrary loan 
arrangements that already existed and/or to encourage local 
interdependence of libraries; (2) a quota or upper limit was set for 
free service to institutions and individuals. Although quotas have 
been calculated in different ways, the number of documents that 
could be provided free to an individual o r  institution was 
determined from the funds available from federal sources. 
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Regional Medical Program library-related projects in some areas 
resulted in producing an awareness of the available literature 
resources. The Regional Medical Library Program, on the other 
hand, has brought about a realization that a national network of 
libraries is possible to create. 
UTILIZATION O F  DOCUMENT DELIVERY PROGRAMS 
Interlibrary loans have come under intensive study since 1970 by 
the Association of Research Libraries. The basic reason for these 
studies is the increased demand on resource libraries for documents. 
The studies have demonstrated that it is exceedingly difficult to 
establish with any certainty how many interlibrary loan transactions 
are made.38 While this situation is understandable with respect to 
academic libraries which have received no subsidy to promote or 
improve interlibrary document delivery services, it would be 
expected that because medical libraries have received funds to 
develop programs, some reckoning of the change should be possible 
to make in quantitative terms that would measure the significance of 
the increased demand for documents. There is as yet no agency 
which collects data to determine with any degree of accuracy the 
number of documents now being distributed through the various 
biomedical library networks. The RMLs show a continuous growth 
during the past three years (see Table l ) ,  but there are many 
resource libraries that expanded document delivery programs with 
or without funding from either the RMP or the RML Program. 
Examples have already been given, but more can be cited, to 
emphasize that there has been a change in the way documents are 
delivered. In  the Medical Library Network formed under the 
Bi-State Regional Medical Program (St. Loujs), 6,483 loans were 
made from three resource libraries from July 1971 through 
September 1972; during 1972 the Virginia Medical Information 
System filled 14,404 requests for documents; the Connecticut Health 
Library Service program filled 16,558 document requests in 1971.39 
Hospital libraries have been encouraged to lend to one another 
because of the establishment of quotas of free loans. It is known that 
at least 20,000 of the biomedical interlibrary loans in ihe 
Kentucky-Ohio-Michigan Regional Medical Library area in 1972-73 
were provided by hospital libraries. The establishment of MEDLINE 
consortia are also causing an increase in the number of interlibrary 
loans among hospital libraries because in some regions one of the 
conditions of forming such consortia is a demonstration of a 
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TABLE 1 
REGIONALMEDICAL IBRARY 
FUNDEDINTERLIBRARYLOAN ACTIVITY 
Year Requests Received ’% Increase 
~~ ~ 
1969-70 
1970-71 
1971-72 
377,024 
525,771 
601,861 
-
39 
14 
willingness to engage in such activity with a relatively large core list 
of journal titles. Whether the prediction made in 1962, that the 
biomedical community would be requesting over 1,500,000 
documents through interlibrary loan in 1973, cannot be established 
with certainty, but it surely must be approaching that number. 
To whom are all these documents being delivered? Before the 
MLAA the health research centers had evolved the means through 
informal arrangements and with the NLM to provide documents 
through interlibrary loan. Increases in demand at these centers only 
increased as the number of researchers increased, and the 
established interlibrary cooperation probably could have continued 
to support the interlibrary loan activity with but minor adjustment 
for many years. The legislation of 1965, however, shifted the 
emphasis from research to health delivery. One way to measure the 
effectiveness of the endeavor to get information to health 
professionals is to determine if the increase in document delivery 
evident from the figures given in Table 1 have in fact gone to 
hospitals. As remarked above, there is no consistent reporting of the 
document delivery activity for the nation from which definite 
statements could be made. Table 2 gives a tabulation of the change 
in document delivery flow for one RML. This is not presented as 
either typical or representative, but as an illustration that changes 
have resulted because of a structured program. 
From Table 2 it can be seen that the number of institutions that 
have used the RML increased three-fold within a four-year period. 
Part of this increase can be explained by the fact that some 
institutions have perhaps shifted their interlibrary loan requests to 
the RML rather than making requests from resource libraries that 
they used before the establishment of the RML. This is not the case. 
As discussed above, because of quotas and other restrictions that 
have been placed on the federal subsidy, interlibrary lending has 
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TABLE 2 
NUMBER REQCESTING DELIVERY FROMOF INSTITUTIONS DOCUMENT SERVICE 
THE KENTCCKY-OHIO-MICHIGAN M E D I C A L  LIBRARYREGIONAL 
1968 1970 1972 
Type of Numberof % o f  Numberof % of Numberof % o f  
Institution Institutions Requests Institutions Requests Institutions Requests 
Hospitals 102 67 252 67 340 52 
(including 
federal 
government) 
Industrial 33 9 94 11 93 13 
agencies 
Government 14 6 34 5 46 7 
agencies (other 
than hospitals) 
Education 45 12 125 9 98 14 
institutions 
Other 8 6 42 8 68 14 
Total 206 100 547 100 645 100 
Source: “Kentucky-Ohio-Michigan Regional Medical Library Papers and Reports,:’ 
NO. 1, No. 9; “Kentucky-Ohio-Michigan Regional Medical Library Working Paper,” 
No. 28. 
begun among hospital libraries, If these interlibrary loans are added 
to the total document flow of the region, the percentage of 
documents delivered to hospitals has in fact not decreased, but 
remained stable-approximately two-thirds of the total. In actual 
numbers there has been a four-fold increase (from 18,000 to 66,000) 
of documents delivered to three times as many hospitals in a short 
span of four years. There is evidence that at least in some areas 
when free document delivery was stopped, the number of requests 
made were reduced, but the number of institutions making requests 
did not diminish.40 
Who are the individuals who request these documents? There 
seems to be no comparative study for any geographic area which 
showed a shift in who uses documents once a dependable library 
distribution system has been established. Two areas which might be 
compared because of the nature of the Regional Medical Library 
Project are in Kentucky and Arizona. In both instances individuals 
were permitted free communication access to the same complement 
of library services to resource libraries for about a similar period 
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TABLE 3 
PERCENTAGE OF THE REGIONAL PROGRAMOF USERREQUESTS MEDICAL 
LIBRARY I N  ARIZONAINFORMATIONSERVICES N D  KENTUCKY,1970-71, 
B Y  CATEGORYOF GSER 
Arizona Kentucky 
Physicians 91.0 57.0 
Nurses 2.5 10.0 
Hospital administrators 1.o 2.0 
Other (D.V.M. dieticians, 5.5 31.0 
pharmacists, etc.) 
Source: “Arizona Medical Library Network. Progress Report. Jan. 31, 1970 to March 
31, 1971”; “Kentucky-Ohio-Michigan Regional Medical Library Papers and Reports,” 
No. 10. Sept. 1971. 
(eighteen months). The figures from Table 3 reveal the difficulties 
in trying to compare the activities of different programs. Is the 
variation in the use of similarly defined programs due to the 
differences in the institutional sociology, the publicity the service 
received, or  the quality o f  service provided? T h e  reason for 
presenting these data is not to ask such questions, rather to 
demonstrate that the need for access to biomedical information goes 
beyond the physican population. Also, if an organization is set up to 
assist all health professionals, there is evidence that it will be used. 
SUMMARY AND EXPECTATIONS 
The need for access to the scholarly record of biomedicine will 
continue to grow. The realization that research results must be 
applied if health care is to improve has changed institutional 
objectives and priorities for action. The further realization that 
health professsionals can only remain informed if they engage in 
institutionalized continuing career education is forcing new patterns 
of distribution of documents. Although the experience of the past 
few years is not yet reducible to a synthesis for a national plan for a 
document delivery system, there is ample evidence from the many 
attempts at networking throughout the nation that interinstitutional 
relations can be established for document delivery service. 
Institutions, if not individuals, are willing to support document 
delivery services when federal subsidies are withdrawn. A great deal 
has been accomplished even if it cannot be demonstrated with hard 
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data. There are librarians and others who might belabor the lack of 
precision in planning. This now becomes a pointless exercise. The 
guidelines are clear. Biomedical institutions are able to work toward 
objectives that go beyond their own doors. The biomedical libraries 
have shown that they are able to respond in supplying documents, 
comparatively speaking, in prodigious quantities. 
Fiscal constraints may become even more stringent in the coming 
years. A trend is developing that is inefficient in time and wasteful 
of funds. Since no institution can support a library which is 
completely self-sufficient, all libraries must borrow materials from 
other libraries. The question that needs to be asked in the immediate 
future is whether libraries which borrow must also lend. Forcing all, 
even small, libraries to set up a lending program is not cost effective. 
Resource libraries are capable of expanding their lending programs 
beyond their present levels. This is not to suggest that resource 
libraries are infinitely expansible, but reluctance to take on further 
responsibility by being restrictive forces other libraries to invest 
energy in document delivery services for which they have neither 
the physical resources nor manpower. The implementation of 
quotas and restrictive lending avoids resolving the political and 
administrative considerations that must be faced if an 
understandable and efficient system of document delivery is to 
evolve. Interlibrary lending will have to be formulated into 
definitions of institutional responsibilities that are supported 
through other than complete subsidy, or the other extreme of each 
document delivery transaction being counted, tabulated, and 
calculated. There are models now being tested which replace 
emphasis on the specific transaction of document delivery with 
support  of the whole information transfer process through 
libraries. 
Although libraries can form cooperative groupings to accomplish 
specific objectives with document delivery, these are self-limiting in 
that they are library-to-library arrangements. There are conditions 
which have a quality of urgency that must be approached in a larger 
context than the technical administration of a library for one service. 
The unit cost of owning materials may be a factor limiting not only 
what borrowing libraries can maintain, but also lending libraries. 
This, coupled with threatening copyright restrictions on producing 
facsimile copy by libraries will make library-to-library arrangements 
unstable. Obviously no institution can commit more than its own 
resources. Institutional dependence goes beyond borrowing and 
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lending documents. When this fact is fully accepted, a dependable 
system for document delivery will be formed. 
References 
1. Hurst ,  J.W. “How to Create a Continuous Learning System,” 
American Journal of Cardiology, 29:889-91, June 1972. 
2. Rubenstein, Albert H., et al. “Search Versus Experiment-The Role 
of the Research Librarian,” College b= Research Libraries, 34:280-86, July 
1973. 
3.  Dougherty, Richard M. “ T h e  Evaluation of Campus Library 
Document Delivery Service,” College f3 Research Libraries, 34:29-39, Jan. 
1973. 
4. Orr, Richard H. ,  et al. “The  Biomedical Information Complex 
Viewed as a System,” Federation Proceedings, 23: 1133-45, Sept.-Oct. 1964. 
5. Oakley, C.L. “The First Twenty Years of Audio-Digest (A Special 
Report),” California Medicine, 116:81-88, Jan. 1972. 
6. Wood, G.C. “Serving the Information Needs of Physicians,” New 
England Journal of Medicine, 286:603-04, March 16, 1972. 
7. Ingraham, H.S. “National Health Planning: Structure and Goals,” 
Bulletin of the New York Academy ofMedicine, 18:39-44, Jan. 1972. 
8. “The Physician and His Practice: 1970-2000-Sixth Progress Report 
of the Committee on the Role of Medicine in Society. California Medical 
Association,” Calfornia Medicine, 116:71-95, April 1972. 
9. Sloan, Margaret H. “The  Relationships of Medical Libraries to 
Regional Medical Program Planning.” Bulletin of the Medical Library 
Association, 56:56-57, Jan. 1968. 
10. Kamaroff, Anthony L. “Regional Medical Programs in Search of a 
Mission,” New England Journal .fMedicine, 284:758-64, April 8, 1971. 
11. Palmiere, D. “Types of Planning in the Health Care System,” 
American Journal of Public Health, 62: 11 12-15, Aug. 1972. 
12. U.S. Department of Health,  Education, and  Welfare. Health 
Manpower Source Book. Section 2 1 : “Allied Health Manpower, 1950-80.” 
Washington, D.C., 1970. 
13. Somers, Anne R., and Somers, Herman M. “The Organization and 
Financing of Health Care: Issues and Directions for the Future,” American 
Journal of Orthopsychiatry, 42: 124, Jan. 1972. 
14. Joint Commission on Accreditation of Hospitals. Standards for 
Accreditation of Hospitals. Chicago, JCAH, 1969. 
15. Urbine, F. “Education,” Hospitals, 44:67-71, April 1970. 
16. “Self-Renewal, The  Theme of the Seventies,” American Journal of 
Psychiatry, 128: 1140, May 1972. 
17. Sampson, C.C. Journal ofthe National Medical Association, 64:263, May 
1972. 
18. Terris, Lillian D., and Siefer, Ellis. “Diagnosis for Curriculum 
Planning and Evaluation in a Continuing Education Program,” American 
Journal of Public Health, 61:2480-90, Dec. 1971. 
19. Ellsworth, R.J., and  Graeber, F.O. “The  Opthalmologist and  
JULY, 1974 [1051 
V E R N  M .  P I N G S  
Continuing Education,” Northwest Medicine, 55:835-37, Dec. 1971. 
20. Knox, William T. “Systems for  Technological Information 
Transfer,” Science, 181:415-19, Aug. 3, 1973. 
21. Yordy, K.D. “National Planning for Health: An Emerging Reality,” 
Bulletin of the New York Academy of Medicine, 48:32-38, Jan. 1972. 
22. Bloomquist, H. “The Status and Needs of Medical School Libraries 
in the United States,”Journal of Medical Education, 38: 145-63, March 1963. 
23. Crawford, Susan. “Health Science Libraries in the United States,” 
Bulletin o f  the Medical Library Association, 60:Supplement, April 1972. 
24. Orr, Richard H., and Pings, Vern M. “Document Retrieval: The  
National Biomedical Library System and Interlibrary Loans,” Federation 
Proceedings, 23: 1155-63, Sept.-Oct. 1964. 
25. Chapin, Richard E. “Limits of Local Self-sufficiency.” In Proceedings 
of the Conference on Interlibrary Communications and Information Networks. 
Chicago, ALA, 1971, pp. 54-58. 
26. Truelson, Stanley D. “Planning for a Library System: Connecticut 
Regional Medical Program,” Bulletin of the Medical Library Association, 57:239, 
July 1969. 
27. Greenberger, Martin, et al. “Computer and Information Networks,” 
Science, 182:32, Oct. 1973. 
28. Pings, Vern M. “Regional Medical Library Program Development,” 
Bulletin of the Medical Library Association, 60:274-83, April 1972. 
29. Kefauver, David F. “Coordination of Repional Libraries with 
v
Regional Medical Program Projects,” Bulletin of the Medical Library Association, 
58:325-29, .Tuiy 1970. 
30. Schaffer, Desi B. “Kansas Regional Medical Program Library 
Services,” Bulletin of the Medical Libra7 Association, 58:311-15, July 1970. 
31. Koughan, William P., and Timour, John A. “Are Hospital Libraries 
Meeting Physicians’ Information Needs?” Special Libraries, 64:222-27, 
MayIJune 1973; and Lorenzi, Nancy, and Pings, Vern M. Kentucky Hospital 
Health Science Libraries (Kentucky-Ohio-Michigan Regional Medical Library, 
Papers and Reports, no. 11). Detroit, Mich., Jan. 1972. 
32. Bishop, D. “Arizona Medical Library Network-Progress Report.” 
March 23, 1970; and Haltz, V. Personal communication, May 7, 1973. 
33. Wender, R.W. Personal communicat_on, June 11, 1973. 
34. Brodman, Estelle. Personal communication, July 3 1, 1973. 
35. “Arizona Medical Library Network, Annual Report-1 97 1”; and 
Barry, J.W. Personal communication, May 14, 1973. 
36. Douglas, Carl D. “The Regional Medical Library Grant Program of 
the National Library of Medicine,” Bulletin of the Medical Library Association, 
56:49-51, Jan. 1966. 
37. ‘‘National Library of Medicine Regional Medical Library Program 
Policy Statement,” Bulletin of the Medical Library Association, 60:271-73, April 
1972; and Schoolman, Harold M. “National Library of Medicine Regional 
Medical Library Program,” Bulletin of the Medical Library Association, 
60:284-85, April 1972. 
38. A Study of the Characteristics, Costs, and Magnitude oflnterlibrary Loans in 
Academic Libraries. Vernon E. Palmour, et al., comps. Westport, Conn., 
Greenwood, 1972. 
[lo61 LIBRARY TRENDS 
Document Delivery Services 
39. Bi-State Regional Medical Program. Medical Library Network. 
Project Evaluation Report, 1973. 1973; Virginia Medical Information System. 
Quarterly Progress Report. 0ct.-Dec. 1972; and Connecticut Regional Medical 
Program. Connecticut Health Library Service. Progress Report. 1972. 
40. Long, D. Personal communication, May 18, 1973. 
41. Cheshier, Robert G. “Fees for Service in Medical Library Networks,” 
Bulletin of the Medical Library Association, 60:325-32, April 1972. 
JULY, 1974 b 7 1  
This Page Intentionally Left Blank 
New Information Transfer Therapies 
N A N C Y  M .  L O R E N Z I  
a n d  
K .  P E N N Y  Y O U N G  
A TYPICAL SEARCH for medical references includes 
locating one or two feferences which indicate the other references 
available, and in turn possibly stumbling over several interesting 
points which may or may not be connected with the original need.' 
John Shaw Billings thus described a typical search for information in 
1887. The hunt technique which Billings described is still practiced 
by some persons today; however, the search for health-related 
information has changed dramatically since Billings's day. This 
paper outlines innovations in the transfer of health-related 
information and the impact on the medical community. Five areas of 
information transfer are considered: information transfer-new 
approaches, information centers, information transfer via 
computers, information transfer via media communication, and 
consortia. 
INFORMATION TRANSFER-NEW APPROACHES 
The philosophy of libraries toward meeting information needs in 
the past has been mostly passive. People arrive at the library with a 
specific question, or they want information. However, it is usually 
the user who contacts the library and not vice-versa. When contact is 
made, the library supplies either a citation which includes the 
location of the information, or the information itself. 
There is currently controversy within the medical education 
sphere as to the present requirements for the education of 
physicians. T h e  Student American Medical Association has, 
therefore, formed a committee to view the total structure of the 
medical educational system. In December 1972, it published A 
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Handbook For Change: Recommendations of the Joint Commission on 
Medical Education. One of their recommendations was: “that medical 
centers participate in a computerized, telephone access center, a 
system for instant consultation and self-education on basic topics of 
diagnosis and therapy.”2 Those persons directly involved with 
health-related education are demanding that libraries become more 
aggressive in the transmittal of information. 
There are several programs throughout the country that have 
assumed roles of leadership in the area of information transfer. The 
University of Wisconsin Medical Center in Madison started a 
program in April 1966 with dial access by telephone to tapes 
containing medical information for physicians in Wi~consin.~ After 
an initial assessment of the need for transferring information to 
physicians, fifty tapes on medical subjects, running from 5 to 15 
minutes, were prepared. The number of tapes was increased to 
eighty-eight in 1968, and later 230 programs were available 24 hours 
a day, simply by dialing a specific number and requesting a 
program. With eighteen months of use, the five most requested 
programs (with the number of calls in parenthesis) were: “Latest 
Trends in Management of RH Negative Pregnant Patient” (209), 
“Emergency Treatment of Cardiac Arrhythmias” (198), “Marriage 
on the Rocks” (164), “Management of Status Asthmaticus” (163), 
and “Treatment of Pulmonary Embolism” (157). Among the 
conclusions which affect the library’s role that can be drawn from 
the Wisconsin program are: (1) such service has wide appeal for 
general practitioners and specialists in both urban and rural practice 
settings and for those in training; (2) a significant number of 
physicians will use the service if promotion is broad and continuous; 
(3) a significant percentage of library use involves specific patient 
management problems; (4) a significant percentage of library 
utilization is for continuing education, and the service does assist 
physicians in reviewing and updating medical knowledge; ( 5 )  users 
of the service report that the information obtained causes them to 
change behavior in a significant number of cases; and (6) library 
utilization gives a promise of providing guidance in curriculum 
planning of other continuing education activities for the physician 
population served. 
As a result of the success with the physician dial-access program, 
the University of Wisconsin implemented a dial-access library for 
patient^.^ The patients from four Madison, Wisconsin hospitals are 
able to receive messages of four to five minutes regarding the 
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hospital, its personnel, diagnostic procedures, general medical 
subjects, X-ray studies, financial matters and other pertinent topics. 
After the patient makes a selection from the listing of audiotaped 
messages available, he dials a main number and requests to hear the 
selection of his choice. Between January 1971 and April 1973, a total 
of 12,101 requests were received-7,485 from patients and 4,616 
from nonpatients. The patient response to the tapes has been very 
enthusiastic. The top five tapes requested by patients are: “Before 
and After Surgery” (342), “Your Hysterectomy” (216), “The Pill in 
Perspective, I” (186), “Bladder and Kidney X-Ray” (168), and “The 
Pill: Questions and Answers, 11” (133). The top five tapes requested 
from nonpatients are as follows: “The Pill in Perspective, I” (232), 
“The Pill: Questions and Answers, 11” (141), “IUD Facts” (108), 
“Marijuana: Fables and Facts” (93), and “Before and After Surgery” 
(86).
In Alabama, the Medical Information Service Via Telephone was 
introduced to four counties of the state of Alabama.5 Its prime 
purpose is to improve patient care by providing an immediate 
person-to-person consultation for Alabama medical practitioners 
with faculty from the University of Alabama School of Medicine. 
Once a call is received at the School of Medicine, the telephone 
operator acts as the questioner and determines the appropriate 
individual. Via an electronic alerting device in various locations, 
individual faculty members may answer the telephone and offer 
appropriate consultation. If the consultant is not available, the call is 
returned via the WATS telephone line. As an added benefit 
appropriate relevant literature on the subject of the consultation is 
forwarded to the practitioner within three days to provide an 
immediate educational reinforcement. 
This program was offered as a six-month pilot study and, within 
this six months, all of the physicians within the four-county area 
were contacted via letter and other publicity. During that period, 
over 263 calls were received from 144 physicians. Within a 
nine-month period, 1,52 1 calls were received from 480 physicians. 
The latter figure indicates that approximately 20 percent of the 
practicing physicians in Alabama have used the service. T h e  
objectives of this service, according to the Alabama people, are being 
met, and the committee that is administering the service is planning 
further developments of the potential of the telephone as a means of 
improved transfer of medical education between the practitioner 
and the staff of the medical center. 
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TEL-MED is a public medical information service via telephone, 
sponsored by the San Bernadino (California) County Medical 
Society.'j The public may obtain information on subjects ranging 
from birth control to venereal disease, from diagnosis and treatment 
to preventive medicine. The three- to five-minute tapes, available 
both in English and Spanish, are recorded by professional narrators 
selected for qualities compatible with the subject, e.g., a young 
woman for tapes on pregnancy and birth control, an older man for 
tapes on glaucoma. The concept has been widely accepted and 
represents a working method for transmitting information to the 
public via telephone lines. 
All informational programs discussed thus far were not originated 
by libraries, but by other sources in the medical center. T h e  
University of Kentucky Health Science Information Service was 
established in 1969 to answer specific reference questions through 
the literature. Under the Extramural Division of the Ohio Valley 
Regional Program, the library obtained a WATS line so that all 
health professionals throughout Kentucky could contact the 
University of Kentucky Medical Center Library in Lexington with 
regard to specific patient care information or  as a continuing 
education effort. For reference questions the library staff would 
survey the literature, prepare bibliographies and send either articles 
or books that answered the questions. From April of 1970 through 
March of 1971, over 3,200 questions were asked. The  service 
supplied more than 6,800journal articles and more than 380 books.7 
At Kentucky, the health professional could request a consultation. 
More than 900 requests for consu!tant information were received. 
This type of request is transferred from the library staff to an 
appropriate member of the medical center. The Drug Information 
Department maintained an extension of the WATS line, and 
requests for drug information were transferred from the library. 
During the same period, over 500 requests for drug information 
questions were received on the WATS line. 
In a survey completed by the University of Kentucky, a 62 percent 
response to the questionnaire indicated an overwhelming majority of 
respondents receptive to the idea of the information center. The 
survey also demonstrated that this service is available to all health 
professionals and is not limited to one category. Survey respondents 
included 253 physicians, 70 pharmacists, 55 nurses, and 21 dentists. 
In  addition respondents included an alcoholism program 
coordinator, chaplains, dieticians, lawyers, nutritionists, paramedics, 
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psychologists, etc. T h e  University of Kentucky Library has 
demonstrated that the two phases of information transfer, i.e., that 
of citation transfer and that of actual information, can indeed be 
accomplished by a library with a coordinated effort throughout the 
entire medical center. 
All of the programs described are operative today in local areas. 
However, the future will have many libraries utilizing satellites. The 
NLM will utilize NASA’s Applications Technology Satellite-F which 
is powerful enough to relay audio, video and data messages.8 The 
launching of the ATS-F is scheduled for 1974. The system will 
transmit information to Alaska and other remote areas where 
normal ground communication is unsatisfactory. This system, along 
with satellite interconnections, can transmit information on a 
worldwide basis and will thus link the total medical community. 
INFORMATION CENTERS 
One response to the information explosion has been the 
establishment of specialized information centers. Each information 
center which has been established has developed separately with its 
own unique services, sources and methods, although certain general 
features can be seen in common. 
The purpose of an information center is to form one source of 
information in a specific, but limited, field of scientific endeavor. 
Usually, the intention is to form a resourlce for all researchers in this 
field, both nationally and, potentially, internationally. Although the 
information centers are located at one ina,titution, their patrons form 
a much wider group, and rather than relying solely on local resources, 
their funding usually has a national basis. Many information centers 
have been funded by the federal government, specifically by grants 
o r  contracts from the National Institutes of Health. Other  
information centers are funded by societies, and are concerned with 
the societies’ fields of interest. Still others have originated as integral 
parts of other government institutions, such as the Atomic Energy 
Commission or the Department of Defense. 
An information center will form a centralized means of 
synthesizing the output of several other information resources. For 
example, an information center will cull the relevant literature from 
BIOSIS, CAS, and MEDLARS to form an integrated list of relevant 
literature. By having the information center extract the relevant 
literature from the various sources, the individual researcher is not 
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required to consult a variety of resources himself. Rather, he can 
depend on the information center in his field to present him with 
pre-selected relevant citations. 
In addition to consolidating the output of various information 
sources, an information center can make the information derived 
more specifically related to interest. This can be done by having an 
improved, more specific vocabulary for the analysis of the literature, 
or it can take the form of detailed abstracts for each citation. 
Retrospective, as well as current awareness, services may be offered 
by an information center. In carrying on its work, an information 
center may or may not use its own computer system and facilities. As 
the information explosion continues, however, more and more 
information centers are utilizing computerization. In general, the 
advantages for a researcher of an information center in his field lie 
in the fact that the services of the center, whatever form they may 
take, will be tailored to fit the specific requirements of this particular 
field, rather than having to fit the requirements of a broad area of 
science, such as the major indexing and abstracting tools are forced 
to do. 
The specialized information center can be seen as an extension of 
the invisible college concept. This idea refers to the fact that 
researchers in a specialized field are  usually aware of and  
communicate with many of the other researchers who are doing 
similar research. When large enough, these invisible colleges have 
become organized into specific societies or sections of interest within 
societies. T h e  personal communication aspect of scientific 
information transfer has long been known to be subtle, and often 
undocumented, but nevertheless vastly important. In a way, the 
information center can be seen as an attempt to provide services to 
these small, specialized groups of researchers. 
An example of an information center is the Brain Information 
Center at UCLA. Established in 1964, it is funded by a contract from 
the National Institute of Neurological Diseases and S t r o k e ~ . ~  The 
center not only repackages information for investigators in the field 
of brain research, but it also generates more information and holds 
workshops. Bibliographies and a bulletin are published, and both 
retrospective and current awareness searching are offered to 
researchers. A special vocabulary for brain research has been 
developed. The staff numbers twenty-two, which includes scientists 
and librarians, as well as supplementary personnel. The  Brain 
Information Center, while not part of the library administratively, is 
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located in the library and works closely with it. 
Another information center is the Environmental Mutagen 
Information Center at the Oak Ridge National Laboratory in 
Tennessee.'O It was established in late 1969 in order to cope with the 
information explosion in chemical mutagenesis. Information is 
collected from the widest possible sources and made available to 
researchers. Annual indexed bibliographies of the chemical 
mutagenesis literature are issued. Special ways of dealing with the 
chemically complex literature of this field have been developed, and 
more services are planned for the future. 
Particularly in the physical sciences, many information centers 
deal not only with bibliographic information, but actual data 
collections as well. In the medical library field we have become so 
used to sophisticated ways of distributing bibliographic citations, that 
we sometimes forget that there is another dimension to the 
information picture. After the bibliographies have been distributed, 
patrons still must go to the original articles and derive from their 
reading the information needed. The ultimate product of a search is 
not citations, but information. Some information centers have taken 
the additional step of going beyond the citation to the information 
itself, rather than requiring the user to take this step. For example, 
the National Oceanographic Data Center provides many 
sophisticated types of analysis of data in this field.ll In medical 
libraries, it is often felt that distributing bibliographies is as far as 
librarians can go since they are not qualified to evaluate information. 
Obviously, the information centers which do this type of work have 
many scientists in the field and other subject specialists on their staff. 
However, although this is not an area where medical librarians have 
been active in the past, it is a potential area for the future. 
Information centers currently exist in a variety of medically 
related fields. The Brain Information Center at UCLA, the Visual 
Science Information Center at Berkeley, and the Information 
Center for Hearing, Speech and Disorders of Human Com- 
munication at Johns Hopkins, are three of the most prominent 
in the medical field. Many researchers are unaware of the existence 
of information centers which would be highly helpful to them. 
Increasing their awareness is part of the function of every medical 
librarian. Information centers can be a very effective way of dealing 
with the information explosion, and the future establishment of 
centers in other areas of medicine can be anticipated. 
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INFORMATION TRANSFER V I A  COMPUTERS 
One of the long-range solutions to the current crisis in health care 
is the education of more health professionals of all kinds who will be 
prepared to fill the growing demand for health care and to cope 
with the developments which the future of medicine will bring. 
Schools for health professionals are faced with the task of teaching 
more students more information more efficiently. One of the most 
exciting ways to deal with this problem has been the development of 
computer-assisted instruction. 
In general, CAI involves the on-line interaction of a student 
individually with a computer which has been programmed by a 
teacher. CAI has sprung up  independently at a number of 
institutions throughout the country. Many different types of 
computers have been used, and many different types of programs 
have been developed. Uses of the computer in instruction have ranged 
from the relatively simple use of a computer to administer and score 
tests, to highly sophisticated patient simulation, complete with dialect 
and misunderstanding. 
If the computer were merely a mechanized lecture giver, spewing 
out tidbits of information in a routine manner, there would be little 
justification for the effort and expense which go into its use. 
However, the computer is more than a new toy doing the same old 
tasks in a novel way. Used properly, the computer has several 
advantages over other methods of instruction when handling certain 
types of materials. By necessity, the traditional lecture course must 
be aimed at the average student. There is not enough time to 
provide a variety of approaches for the variety of students which 
exist. However, a well-programmed CAI course can take the student 
at his level and interact with him as an individual. This is more than 
the feature of programmed learning which insures that each student 
can move at his own pace. Not only can a student move as slowly or 
as quickly as he wishes, but a good program will respond to his 
incorrect answers with exactly the information he needs. Alternative 
answers to questions are anticipated and responses are prepared 
which will point out why the wrong track is the wrong track. 
Although some people fear that  computer instruction is 
depersonalized, the professor preparing the program actually has an 
opportunity to give much more individualized instruction to each 
student. 
In clinical patient-oriented instruction, the computer can provide 
a unique opportunity to have patient-physician or patient-nurse 
11 161 LIBRARY TRENDS 
Information Transfer Therapies 
interaction without actually having a real patient around. 
Particularly at the beginning stages of patient-student interaction, 
students are usually taught clinical methods by watching an 
experienced health professional. Rarely do students have an 
opportunity to make important decisions and carry them out in 
patient management, since human patients cannot be used as guinea 
pigs for students to make their mistakes on. The computer can take 
it, however. Programs presenting simulated cases to students have 
been developed with amazing detail. Information about a patient is 
given to the student only when he asks for it. As the student orders 
diagnostic tests, the computer can be programmed to inform him 
when a test is unnecessary or when there will be a probable time 
delay in obtaining results. The patient can respond or not respond 
to therapeutic measures which the student may order, and, if the 
student dilly-dallies too long, the patient can die. Thus, students can 
learn, sometimes in a dramatic way, what the potential effects of 
their decisions will be on a typical patient. Computer simulation of 
patient cases does not necessarily become routine. Various probable 
outcomes to various situations can be programmed into the 
computer for its random selection, so that the student can become 
familiar with the frequently unpredictable ways of medicine. 
CAI can also be used in the area of continuing education. It can 
simulate rare or emergency cases where either there are not enough 
patients to provide experience for physicians and nurses or things 
happen too fast to allow for adequate instruction on the scene. For 
example, one of the programs which has been developed at the 
Massachusetts General Hospital is a patient simulated model for 
teaching cardiopulmonary resuscitation.12 An additional advantage 
discovered in relation to this type of instruction is that the private 
self-assessment provided by CAI is more acceptable to doctors than 
graded tests which somebody else will know about.I3 
Obviously, CAI is by no means easy for the professor. A great deal 
of thought and consideration must be put into an effective 
computer-assisted program. Professors who are used to aiming their 
lectures at the average student must now provide alternative 
comments for all levels of students. 
The faculty at a number of institutions have by now gained a great 
deal of experience in developing a number of programs. At Cornell 
University, A Tutorial System (ATS) has been developed for the 
teaching of anatomy.14 The Cornell system stresses a program which 
has ease of authoring, in an attempt to deal with the chief problem 
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of CAI-the interaction with the computer of a professor who is 
usually not familiar with computers. 
The University of Wisconsin has developed a simulated patient 
program which, by giving the cost and time of various tests, stresses 
cost effectiveness in diagnosi~.’~ Some nursing schools are also using 
computers to good advantage in instruction. For example, the 
Houston Baptist College and Memorial Hospital have developed a 
number of independent study units to f i t  in with their 
concept-oriented education program.I6 Many institutions, such as 
the Massachusetts General Hospital complex, have been using CAI 
long enough to have built up a considerable array of programs.13 
Obviously, a great deal of effort is being duplicated at institutions 
across the country. Although CAI is still a bizzare concept in many 
places, it has been around long enough so that inter-institutional 
cooperation and sharing of development is beginning. The basic 
programs for authoring and running CAI programs can easily be 
shared. When it comes to sharing the actual instructional programs, 
however, there are both advantages and disadvantages. Obviously, 
by sharing programs, there is a great saving of expense and effort. 
However, the programs easily lose their feature of being tailored to 
specific course content at specific institutions. This is a dilemma that 
is yet to be resolved. 
One of the major forces helping to network CAI is the Lister Hill 
National Center for Biomedical Communication. A system called the 
CAI Experimental Network is now being reviewed in several 
institutions across the country.“ Through Lister Hill the many 
programs developed at Massachusetts General Hospital, Ohio State 
University and the University of Illinois, as well as other institutions, 
are available to all participating institutions. At the moment, 56 
preclinical programs and 128 clinical programs are available. Six of 
the clinical programs are national exams from the American Board 
of Internal Medicine. An institution can become a temporary or 
“trial” user for a time before officially joining the system. It is Lister 
Hill’s intention to eventually phase over responsibilities and funding 
to the educational community, 
An institution wishing to join the experimental network must give 
careful forethought to how they plan to use the system and how they 
plan to evaluate its effect on their educational program. The trial 
user facet provides a way to introduce faculty members to CAI. 
However, the high initial interest of a good number of faculty 
members is an essential prerequisite. 
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“A Guide to Computer Assisted Instruction in the Health 
Sciences,” by C. R. Brigham, will be published by the Department of 
Commerce in the near future.ls This will provide a useful guide to 
existing computer courses and should facilitate further interaction 
among institutions.lg 
What is the library’s role in CAI? At many, perhaps most, 
institutions, CAI has developed completely independently of the 
library. At other institutions, the terminals have been located in the 
library and the librarians have been active participants in planning 
to make this new learning resource available. The librarian’s role is a 
matter of individual choice. The opportunity to become involved in 
an exciting new area of medical education is there. If the library is to 
become a true learning resource center, if it is to remain a good 
place for a student to come to learn, whether by reading a book, 
talking to a colleague, or talking to a computer, it would seem to be 
essential that the librarian be interested in all facets of the learning 
environment. With CAI, librarians have a special opportunity to 
work in partnership with other faculty members in improving the 
education of the students for whom they are responsible. 
INFORMATION TRANSFER VIA MEDIA COMMUNICATION 
The concept of media communications has existed for many years, 
but its impact is not completely known in medical centers. 
Previously, this concept has been thought of as only audiovisuals. 
Now all types of media, both print and nonprint, are utilized within 
medical libraries to assist with the educational process. Since medical 
libraries support educational objectives for the instruction and 
education of professional students, including the interns and 
residents, and continuing education of all health professionals and 
all allied health persons, it is important that the total concept of 
health-related education be represented in the media resources of 
the library. 
New approaches within medical education require the libraries to 
keep pace. Students might be sent for training and experience to 
outlying communities and may be more than fifty miles from the 
nearest library. It becomes the libraries’ responsibility to assist with 
the educational process of the students by supplying the necessary 
information, whether by print or nonprint means. To this effect, 
medical centers must create learning resource centers which have 
the potential of serving not only those persons located at the medical 
center, but also persons in outlying areas. 
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There are two approaches to the concept of a learning resources 
center. The first is the horizontal approach. Within this center, there 
are five basic concepts: (1) design, (2) production, (3) evaluation and 
selection, (4) support  and supply, and ( 5 )  utilization and 
dissemination. This is the center which works with the faculty to 
ascertain the needs, and assists with establishing educational 
objectives and preparing scripts for the production of nonprint 
media. The second phase is the actual production, whether that be 
slidehape, videotape filmstrip, television, or audiotape. Evaluation 
and selection within this concept regard a total perspective of both 
what is produced in-house and what is available elsewhere. From the 
selection process comes the need for fiscal support and purchase of 
the items necessary to supply the learning resource center with a 
wide range of informational concepts. The final area is the actual 
dissemination of this information, whether it  be intramural or  
extramural. The utilization of these programs becomes essential to 
determine if additional media within certain areas are necessary or if 
the programs currently available are adequate to meet the needs and 
educational objectives of the institution. 
The second type of learning resources center implies a vertical 
approach. The only difference between the horizontal and vertical is 
that there are no production capabilities in the vertical approach. 
The majority of the centers that follow the vertical approach are 
libraries. The libraries can assist with the design, evaluation and 
selection, support and supply, and utilization and dissemination, but 
they normally do not assist with production. 
Whether a health-related institution establishes a vertical or  
horizontal learning resources center, it will have the assistance of the 
National Medical Audiovisual Center, which is a branch of the NLM. 
The mandate of the NMAC is to develop a national program to 
improve the quality and use of biomedical audiovisuals in health 
professional schools. In order to accomplish this goal, NMAC has 
created seven program areas: (1) clearinghouse function-an effort 
to assemble all catalogs and disseminate data describing instructional 
media, systems, facilities and programs relevant to basic and 
continuing educational processes; (2) evaluation and acquisitions- 
provides for the identification, peer review, and gathering of data 
and instructional materials; (3) distribution-provides user access to 
instructional materials; (4)advisory services--encourages direct inter- 
change and assistance to the health professional community; ( 5 )  
training-facilitating necessary interchange of knowledge and exper- 
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tise to instruct faculty and professionals in audiovisual instructional 
technology; (6) applied research-studies problem areas through 
state-of-the-art information o r  actual research; and (7) media 
development-establishes means and systems for the development 
of prototype instructional media programs, and learning systems. 
An institution need not be sizeable to have a learning resources 
center. The following two examples indicate that the size range is 
not as important as the implementation of the concept. 
A 272-bed hospital in Madisonville, Kentucky, started filming 
operations, physical therapy treatments, and other work efforts 
within the hospitaL20 (Madisonville, population 15,000, is located in 
Western Kentucky more than 100 miles from any of Kentucky’s 
larger cities, i.e., Louisville or Lexington.) The films were housed in 
the library so that the entire hospital staff could view, learn and 
benefit from the work that was ongoing with the patients. As a result 
of this media communications project, the hospital discovered that 
there was improvement in patient care as well as increased 
continuing education of all staff members directly related to patient 
care. The library in Madisonville has been the central source of 
information, and the librarian will locate information in support of 
this program. 
The Dana Medical Library at the University of Vermont has 
developed an organized and well-publicized media program 
consisting of all types of media incorporated into the library in 
support of the educational programs at the University of Vermont.21 
During the development, the library was supplying a need and not 
creating one. Now, however, the center has created more of a need 
for media. The center contains information for all health-related 
disciplines and has developed with this objective in mind. 
Cooperation in funding and development were paramount in the 
program’s development. 
A relative newcomer to media education and information transfer 
is cable television. Since television signals travel in a straight line, 
many areas are unable to receive good quality reception. Cable 
television signals, however, are transmitted via cables to receivers;22 
it has the potential for a two-way communication system. When this 
becomes a reality, medical libraries can transmit information to the 
health practitioner’s office. Within the next ten or so years, this 
system will change the expectations of library users. The current 
problem of how to send information or how to have the person in an 
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isolated area request information will be answered. The  only 
question is how libraries will reorganize for the new system. 
CONSORTIA 
During the past decade, the Biomedical Communications Network 
has come a long way toward becoming an established reality. With 
the growth of the Regional Medical Library program, a large step 
has been made toward the organization of all biomedical libraries in 
the country into various interrelationships with each other.  
However, developments have also occurred on a smaller scale, and 
these developments also have important implications for the future. 
Many groups of local librarians have found that they need not wait 
for the prompting of a national system to band together in 
cooperative projects. 
For many years, librarians have been working together locally for 
the purpose of interlibrary loan. Other projects, particularly in the 
area of union lists to facilitate interlibrary loan, have also been 
accomplished. In the past few years, however, such local groups 
have become more formalized and have undertaken new types of 
projects. This “consortium tendency” is amply illustrated by 
developments in the Detroit area. 
The  Metropolitan Detroit Medical Library Group has been 
formally organized since the early 1 9 6 0 ~ . ~ ~Since 1963, it has 
published and updated a union list of serials to facilitate cooperation 
in interlibrary loan. In 1969, it began work on a formal interlibrary 
loan code. By this formalization, cooperation was established on a 
firmer basis. The code included an evaluation committee in order to 
insure equal responsibilities and privileges for all members. This 
code was accepted and put into operation by July 1970. 
New technologies in libraries have now become areas for projects. 
Five of the libraries in the metropolitan Detroit area have banded 
together to form a unique consortium for the use of MEDLINE.24 
The group consists of four hospital libraries-Beaumont, Henry 
Ford, Harper, and Sinai-and the library of the University of 
Detroit Dental School. Given the limited number of access lines to 
MEDLINE now available, it is difficult for the NLM to justify giving 
one of these access points to an institution which will not make great 
use of MEDLINE. However, by grouping together five low-usage 
institutions which can cooperate with one another, one access point 
can be shared effectively, This is exactly what has been done in the 
b 2 1  LIBRARY TRENDS 
Information Transfer Therapies 
Detroit area, so far with considerable success. It was necessary for 
each of the institutions to be willing to make the commitment of 
finances and personnel which are required for MEDLINE use. 
These are requirements which not all local hospital libraries can 
meet. Fortunately, the five libraries involved in the Detroit 
consortium have been able to meet these standards of participation. 
Another form of cooperation has been demonstrated in the 
Pontiac area. The Pontiac Area Institutional Resources Group 
includes nine institutional members who have also been members of 
the Detroit Their primary area of work has been that of the 
audiovisual field. They have been involved not only in union listing 
of media materials, but also in the cooperative production of new 
media programs. Cooperative acquisitions will be the next step. By 
careful work, these libraries will be able to specialize in subject areas 
which a small institutional library would not otherwise be able to 
collect in depth. 
We now seem to be entering a time of somewhat limited financial 
resources, particularly from national fountains. I n  the 
Kentucky-Ohio-Michigan Regional Medical Library Program, for 
example, serious cutbacks in the level of funded interlibrary loans 
have been necessary. In view of these developments, it seems likely 
that local cooperation will be more essential than ever. While the 
medical library scene has often appeared to be dominated by the 
large medical school libraries, and those of a few major research 
institutions, this does not necessarily have to be so. New 
developments, such as MEDLINE and media technology, do not 
have to be confined to major institutions. By cooperation and the 
sharing of financial resources, smaller hospital libraries can 
participate in future developments also. All that is required is an 
innovative imagination, a sincere desire to cooperate, and energy. 
Due to both internal and external pressure for expanded formats 
and sources of information, libraries are changing from a 
cqncentration on  traditional methods of reference searches, 
interlibrary loan, etc., to new concepts that result in more effective 
delivery of information. Figure 1 represents the changing dynamics 
of libraries. The library is the central core, and traditional services 
are represented in the spokes. The  arrows are pointed to new 
directions. Librarians must not only be ready, but must assist in the 
development of the new directions. 
Instead of the library approach that John Shaw Billings described 
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above, we should all consider the goal of the Lister Hill Center at the 
National Library of Medicine: 
T h e  Lister Hill National Center for Biomedical 
Communications , , . should have as its  eventual goal the 
development of educational methods which will render obsolete 
the current systems of libraries, textbooks, medical school 
curricula and total dependence on memory and  pattern 
recognition in clinical decision-making and problem-solving. 
These major changes will come only with the development of new 
sources and new types of manpower ready to devise new 
approaches to the problems of medical education and the delivery 
of health care. Their long-term objective will not be limited to 
improving existing systems but will include devising newer systems 
using a different mix of men and machines than now familiar." 
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LIBRARY TRENDS 
Improvements in Recordkeeping and Use 
WILLIAM K .  BEATTY 
a n d  
VIRGINIA L. BEATTY 
Two THEMES are woven through this paper: the 
first is an account of pertinent policies and practices in medical 
libraries; the second draws attention to policies and practices which, 
although reported from nonmedical libraries, might well have some 
practical value for medical libraries. In most cases these themes will 
be illustrated by examples. 
Uses and users can be counted and compared; records have a 
certain comfortable stability because they are composed primarily of 
numbers. Unfortunately most users of libraries are people, most 
library services are given directly or indirectly by people, and it is 
people-librarians-who decide what records to keep, what 
arrangement is used for their keeping, and how to interpret them. 
Ultimately the quality of the records kept and the services offered 
depends on the quality of the librarian responsible for each. 
Stephenson described the primary characteristic needed by the 
librarian who could best develop these two elements in his address at 
the SLA convention in 1964.’ Shaw, in a thought-provoking paper 
in S c i e n c e ,  pointed out the direction, “The  only purpose of 
information service . . . is to satisfy the user’s need for information 
under the conditions under which he is working.”2 
RECORDKEEPING 
SELECTION AND WEEDING 
Medical education has been going through one of its periodic 
self-examinations and convulsive periods of innovation during the 
past decade. These rumblings and changes (whether progressive or  
William K. Beatty is Librarian and Professor of Medical Bibliography, Northwestern 
University Medical School, Chicago, Illinois; Virginia L. Beatty is a consultant in 
hospital library programs and planning. 
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retrogressive) have affected medical libraries. The addition of new 
subjects to the curriculum (a neat trick in itself since most curricula 
were overloaded at the start of this period) has meant added 
pressure on the libraries to supply additional material to meet the 
new needs. Some libraries have attempted to satisfy the new 
demands through increased interlibrary loan activity or by drawing 
heavily on their affiliated university libraries or on other specialized 
libraries on the campus. Other, possibly more service-minded or  
far-sighted, medical libraries have attempted to add books, journals, 
and other materials in these subjects to their own collections. 
Recordkeeping enters into this area in a number of ways. An 
author can survey an emerging field to show how it has developed 
and make some positive statements on how a library can meet the 
new needs. Chen has made a statistical survey of trends in 
biophysical research by examining the papers and funding involved 
in four annual meetings of the Biophysical S ~ c i e t y . ~  While few 
librarians during the past decade have thought of biophysics as a 
“new” field, Chen’s approach and methods are of interest not only 
for this field but for others as well. 
An excellent example of the definition of a field and the 
identification of necessary books and journals was accomplished for 
the behavioral sciences by MacKenzie and Bloomquist, who recalled 
earlier prophets of the need to incorporate the behavioral sciences 
into medical libraries and then pointed out that a decade of little 
activity followed this initial re~ogni t ion.~ In other words, medical 
school curricula and library selection policies are made u p  by 
ordinary human beings. MacKenzie and Bloomquist described ways 
in which libraries organized under different administrative set-ups 
might approach this need. The major portion of their paper deals 
with the building up of a master file, the assignment of priorities, 
the usefulness of records derived from such practical publications as 
the late and lamented Mental Health Book Review Index, and from 
appropriate faculty members. 
New subjects for a medical library to consider may appear also in 
the form of a new slant to an “old” subject. Veterinary medicine is 
one such subject, and Bishop has shown the relationships between it 
and human medicine, and its importance for medical libraries that 
did not have to consider it earlier. Bishop showed how veterinary 
medicine has become a necessary part of many collections on human 
medicine, and further pointed out how the addition of veterinary 
items to Index Medicus and MEDLARS, through the pressure of the 
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written record and the computer-accessible record, forces this field 
into medical libraries. Bishop underlined the vital orientation for the 
medical librarian when he concluded that “We can hardly claim a 
service philosophy for medical librarianship if only lip service is paid 
to one large area of biomedical kn~wledge.”~ 
If libraries are to move ahead in a planned and productive 
manner they must know where they are and where they have been. 
Henderson has written a first-rate review of nursing libraries 
showing both the past and presentas A good review article serves as a 
vital record of the current state and the steps taken to reach that 
state. 
Nursing libraries also provide good illustrations of how the scope 
and level of collections must be adjusted to trends in education. 
Smith reviewed the development of nursing education and showed 
how the school library must change its policy of collecting and 
providing information to meet these developing needs.’ 
Selection of materials involves a variety of records, and the 
librarian responsible for selection in a medical library will want to 
organize suitable files to keep the necessary information readily 
available for consultation, as well as in a form that will make easy the 
construction of required internal and external reports. 
Multiple-copy order forms and the photocopier are useful aids in 
these endeavors. 
Records of needs (whether written or  spoken) will sometimes 
trigger a practical response when circumstances have reached the 
fiscal or administrative point of ignition. Jacobus, et al., described the 
response made by BioSciences Information Service to a need from 
the Walter Reed Army Institute for Researchqs The studies and 
evaluations required to develop this service to its full potential are 
examples of modern recordkeeping. 
The Information Exchange Groups, sponsored by the National 
Institutes of Health, attempted to present a new approach for the 
transfer of in f~rmat ion .~  
SELECTION-CHANGES IN TYPES OF MATERIALS 
Medical libraries are now selecting, acquiring, and processing not 
only the traditional books and journals but also reports, preprints, 
microforms, audiovisual materials, computer tapes, and other forms 
of information. Any item that may be a source of information to a 
user must be considered as a candidate for the collection. Here 
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again, if the librarian is aware of curriculum-planning and teaching 
methods at his institution he will have a decided advantage in being 
able to obtain support for adding such materials to his collection. 
Catalogs often, but not necessarily, the results of a computerized 
program (e.g., Current Catalog) will furnish helpful selection and 
acquisition records. 
The transition from book to nonbook is not a simple one. Many 
varieties of material fall in the gray area between easily recognized 
examples of these two classes. Keeping up with meeting reports is 
one variety of recordkeeping that has several pitfalls. Cruzat 
surveyed the situation thoroughly in 1967.1° Since her report, new 
entries in the field include the Medi-kwoc Index and Current Programs. 
The former is an experimental effort produced by the Washington 
University School of Medicine Library, and its subtitle, “An Index to 
the Published Proceedings of Conferences and Symposia on 
Biomedicine,” clarifies its purpose. The latter is the product of a 
commercial concern, World Meetings Information Center, Inc., and 
attempts to index the programs themselves rather than the 
published proceedings. Each of these efforts to control materials 
previously outside the traditional book and journal will stand or fall 
on the basis of support from subscriptions; the results will be an 
interesting commentary on priorities in library budgets and users’ 
expressed needs. 
The  medical library deals with information in a number of 
formats for a variety of users, but primarily for users as 
individuals-not as groups. One of the most creative and active 
programs in multimedia is the Medical Communications Center in 
the Medical Library of the University of Wisconsin. Meyer has 
described the initiation of the center and its programs: dial-access 
library, single-concept films and telephone radio conferences.” The 
use of these materials and the feedback from their users are 
recorded in detail to provide a solid base for improvement and 
expansion. Informed and understandable recordkeeping is 
necessary not only for selection, acquisition, classification, and 
circulation, but also for continuing growth and development. 
Olch has drawn attention to developments and needs in the area 
of oral history.12 T h e  combination of taped interviews and  
manuscript materials is one that can lead to the creation of valuable 
collections of primary material; Waserman has outlined a method 
for controlling these materials.13 
The gathering and accessibility of nonbook materials is only one 
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part of the historical record. Lewis14 has spoken out clearly on the 
two-fold requirement to improve the situation: more must be 
learned about users’ attitudes and needs, and producers must be 
urged to improve their products. Medical librarians have important 
roles to play in both areas, but little has appeared from them in the 
literature. Active investigation, promotion, and advice leading to 
improvements are vital steps to be taken. 
METHODS 
Various approaches are open to the individual responsible for 
selection in a medical library. The traditional methods have been 
summarized by Beatty.15 For journals, however, there are also 
several methods based on recorded use, preference, and citation. 
While some of these have been known and used for a long time, 
others are relatively new, and several are only in the experimental 
stage. 
Whittle used subject lists from Index Medicus to survey the faculty 
at her medical school.16 In addition to giving priorities on these lists, 
the faculty members were asked to add nonindexed journals they 
felt were of substantial importance. This was a relatively simple 
survey, but the results proved valuable. 
Today people often find it easier to count than think, and the 
literature over the past dozen years or so is filled with reports of the 
counting of journal citations, uses, and lists. Quantification can be a 
useful procedure, but it must be used by individuals who can think 
through all the ramifications and the exceptions. In 1960 Raisig 
wrote an important paper on counting. He concluded his text by 
stating, “In practical applications, sound judgment as well as 
mathematical tabulation is needed to assure objectivity.”’ Sengupta 
slightly refined the citation-counting procedure by using volumes of 
the Annual Review of Medicine as the source for his measurement of 
impact.ls His figures are of some interest to the selector, but they 
must be used with caution. 
Another related record open to the selector of journals is that of 
the “half-life” of the literature in his subject area or  areas. Burton 
and Kebler examined obsolescence in scientific literature on the 
analogy of the half-life of radioactive substance^.'^ Using citation 
counting as their standard tool, the authors calculated graphical 
illustrations of obsolescence in several scientific projects. Many 
authors have criticized, modified, and supported these techniques of 
citation-counting and calculation of obsolescence. Brookes cautioned 
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the reader that citation counting raises many questions that must be 
examined by careful studies of library usage.20 Sandison added 
“use-per-item” figures to the picture and. emphasized the 
importance of the “item-consultation decay rate.”21 
Just how does the selector use the above-mentioned records 
derived either from the work of others or from his own efforts? 
Frick and Ginski22 and McMurtray and G i n ~ k i ~ ~  have studied the 
cardiovascular serial literature and have shown the practicability of 
this approach in determining necessary journals. 
ACQUISITION 
Improved keeping and availability of records is one of the major 
benefits that often results from automating procedures in a library. 
While not all libraries can answer their problems by automation, and 
while not all automated programs are successful, automation can 
produce a wide variety of records on demand. Divett, who has done 
some interesting work in this area, especially in acquisition, has 
described the philosophy and practice that initiated the program in 
the University of New Mexico School of Medicine Library in 1963.24 
An IBM 407 Model E8 accounting machine was the basis for this 
program. The  records involved in acquisitions are described in 
detail. Interestingly, Divett makes a point of stating that no attempt 
was made to use mechanized methods for selection. Since Divett had 
chosen his staff on  the basis of their enthusiasm for  the 
mechanization program there was no problem of instilling new 
outlooks and habits in staff members. 
The importance of records imaginatively conceived, speedily 
produced, and  widely available can not be overemphasized. 
However, systems (whether automated or manual) for producing 
such records seldom spring into operation in a completely successful 
manner. Reports of problems, blind alleys, and outright failures are 
just as important to medical libraries planning their own programs 
(or thinking about planning them) as the glittering success stories. 
A negative report in the popular area of approval plan purchasing 
was recently made by Rouse.25 Although this was a university library, 
the lessons contained in the report are of considerable pertinence to 
medical libraries. 
CATALOGING AND CLASSIFICATION 
One of the great benefits of automated programs is the efficient 
multiple uses to which they can put the unit record. The  easy 
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manipulation of machine-stored and produced records has led to 
some interesting comparisons with conventional catalog records. 
Roberts examined the physical characteristics of the 
acquisitions-cataloging record at the Washington University School 
of Medicine Library and several other biomedical libraries,26 and 
then in a companion paper she investigated the problems involved 
in alphabetization of the book catalogn2’ Potential changes and 
improvements grew out of the records of these two investigations. A 
combination of automation and visual inspection was suggested as 
the best way to handle the final step in alphabetization. 
This same library, early in its automated program, produced a 
computer-printed book catalog which was used in conjunction with 
the traditional card catalog. An experimental study of the book 
catalog was carried out for four months in an attempt to see if the 
book catalog could stand by itself; it failed, and plans are now 
underway for a new program using a newer computer. Bolef, et al., 
have reported the experiment, the problems, and the results.28 
Computerized cataloging and the resulting records can be of value 
to groups of libraries as well as to individual libraries. PizerZ9 and 
Cain30 have described some of the programs at SUNY. Cain’s paper 
is particularly relevant here because he understood some of the 
major problems and dangers that can result from an increased 
facility to produce and manipulate records. He remarked that “In 
the course of this study, it has been tempting to go too far in 
producing quaint m e a ~ u r e r n e n t s . ” ~ ~  His conclusion is worth 
attention, especially the first sentences: “All libraries keep statistical 
records, and some are of value. It very often happens, however, that 
when a new project is started, it is discovered that the figures 
required to measure the size of the problem are the very ones which 
have never been recorded.”32 
Pachefsky saw a trend toward the divided catalog which was in 
major part the effect of increased use of MeSH, and asked: “What 
type of card catalog best meets the needs of library ~ s e r s ? ” ~ ~ - a  
question that not only medical librarians frequently forget to take 
into account in both daily routines and planning for future  
programs. 
It is one thing to produce records of books in a medical library 
and a completely different matter to record (or even be interested 
in) the use of these records by readers. Brooks and Kilgour made 
one of these rare studies and showed differences in the needs of 
library staff and users and the lack of certain vital i n f ~ r m a t i o n . ~ ~  
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Tagliacozzo, et al., recorded a similar study of four libraries, one of 
which was medical.35 Of some interest is the fact that a higher 
proportion of the users of the medical library than of any of the 
others were unable to find cards which were in the card catalog. At 
the 1960 MLA convention Darling read an enlightening and 
thought-provoking paper on readers’ impressions of the subject 
catalog.3s 
Small medical libraries face special dangers in their approaches to 
cataloging and classification, as Waller realized.37 Their emphasis 
should be on consistent and simplified records that meet the needs 
of the users and can be produced by the available staff. 
The move toward a standard classification system for medical 
materials is a major trend especially evident during the past decade. 
This formalization and rigidifying of the library’s record, which is 
the main interface between users and the materials and information 
they need, is a serious matter that needs thorough and detailed 
study. 
The development and production of Current Catalog has been 
described by Weiss and Wiggins, who have discussed in detail the 
records necessary for the production of this valuable tool and some 
of its potential uses.38 The medium-sized and small libraries in 
particular have drawn on the Current Catalog. Wiggins expanded on 
the background, birth and early days of this publication, and in the 
conclusion of her paper quoted a poem written by one of the NLM 
catalogers shortly after the computer-aided cataloging program got 
underway: 
I’m just a cataloger of commas 

Preceded by pluses and paired; 

My status is gone, I’m only a pawn, 

Automated, frustrated, and scared.39 

Whatever the merit of these lines as poetry there is an intriguing 
parallel to some of the problems in modern medical education. 
Recordkeeping for books includes intellectual activity on the part of 
library staff and users just as education for the practice of medicine 
involves human relations and sympathetic understanding. 
Cain described one approach for adjusting library practices to the 
needs and habits of the user which examined the terms used by 
researchers with the pertinent headings in MeSHe40 Another 
approach to this same basic problem of meshing records with the 
needs of two different groups is shown by the guide to biomedical 
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research terminology developed by Schultz for the Federation of 
American Societies for Experimental Biology.41 
The number of classification systems available to the medical 
librarian is slowly decreasing. Many medical libraries have been 
switching to the NLM system; several libraries in converting, 
however, made the error of relying on government funds to support 
the switch and have been left in a classification limbo. 
CIRCULATION 
The selection, acquisition, and processing of library materials are 
simply necessary steps toward making information accessible, and 
circulation and reference are two major ways of accomplishing this. 
As Herrmann has pointed out, “In order to run a satisfactory 
circulation system, the librarian must keep accurate More 
than accurate records are needed, and this added something has 
been underlined by A n d r e ~ s . ~ ~  In a paper which deals primarily 
with the equations and cost factors needed to determine the most 
effective and efficient methods for selection of materials for storage, 
Andrews has included what she calls the “delay cost.” This little item 
is of substantial importance because it emphasizes the importance of 
service to’ readers. 
The choice of a circulation system is a major one in planning a 
new library. McGee has analyzed the key factors in the analysis and 
design of circulation systems.44 Medical libraries differ from many 
other libraries in their basic circulation needs since the medical 
library usually wants to be able to obtain an item in circulation at any 
time rather than just know when it is due. Livingston drew this 
distinction clearly in an informative and thought-provoking article.45 
A study of circulation policies in health science libraries was made 
in 1970 by Watkins and C ~ k e r . ~ ~  The records resulting from this 
survey show an intriguing relationship between size of student body, 
faculty, and library staff; annual budget and circulation; and 
restrictive circulation policies. 
The computer has presented excellent opportunities for change in 
circulation systems and the recording of the use of library materials 
borrowed by readers. The information provided by computerized 
systems was matched to the basic needs of the medical library by 
Balkema.47 His paper is a good starting point for any medical 
librarian contemplating a new circulation system or a change from 
the system now in operation. 
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CHANGES I N  RESPONSIBILITES AND USER GROUPS 
User groups, both current and potential, for medical libraries are 
continually changing. The librarian has to maintain an interest in 
both groups, and some of his decisions have to be truly 
administrative, i.e., made before all the facts have been obtained. 
Records of use, expressed needs, and overheard remarks must be 
taken into account. Imagination and creativity are often greater 
needs in evaluating this area than are hard numerical records. The 
following points are made to suggest sources of records, methods of 
using records no matter how sketchy, and, finally to steer a 
reasonable course between hard and not-so-hard foundations for 
decision. 
Herrmann has stated the sole aim for the existence of a medical 
library: “If a library does not give good service, the library fails.”48 
Realistic views of the library’s services from the other side of the 
desk are vital and sometimes hard to acquire. Some productive 
methods include a sensitive staff member at that location and a 
broadminded relationship with the library committee. Sometimes 
anonymity will encourage such expressions, and the Library Journal 
provided such an opportunity for a reader in 1962, who vented his 
spleen especially on the catalog entries. After citing several examples 
he made a plea for a practical approach and wound up by asserting, 
“Heresy, you say? But practical, serviceable nonconf~rmi ty .”~~ A 
hospital medical librarian has looked at the matter from another 
viewpoint; Thompson wrote “I like to think of our clientele as 
concerned users, because a concerned user is an important factor in 
quality library service.”50 Services should be geared to the real needs 
of the users, not necessarily to their expressed needs, and certainly 
not to the purpose of showing off flashy mechanisms when a simple 
approach would be better. Atwood combined these concepts in her 
term “rutless r e f e r e n ~ e . ” ~ ~  
Advice from nonlibrarians can also be of assistance in adjusting a 
library’s responsibilities and in identifying changing user groups. 
Bayley, a hospital administrator, stated the case well for the majority 
of medical libraries.52 Her conclusion was that the quality and scope 
of library services rest ultimately on the quality and creativity of the 
librarian involved. DuVal expressed the same attitude toward 
medical school and medical center librarian^.^^ These, he felt, 
should place more emphasis on internal research, educating users 
for more efficient handling of scientific information, and the 
conversion of libraries from passive to active institutions. 
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Records and effective recordkeeping imply the availability of 
information. In this interpretation librarians will draw on effective 
recordkeeping for their awareness of changing responsibilities and 
user groups and for designing the approaches and methods for the 
active handling of these changes. 
The study of users-what they do, what they think they need, 
what they really need-is a foundation for improved services. Rees 
has outlined some basic steps and concepts for such inve~tigations,~~ 
and Orr, et al., have reported the techniques and results of a major 
survey of user services offered by medical school l i b r a r i e ~ . ~ ~  Simply 
put, one has to know where one is before one can decide sensibly 
where to go and how to get there. Carefully designed and accurate 
records obviously play a major role in these steps. 
A valuable conceptual model of the scientist as an information 
processor has been developed by Orr.56 This detailed paper not only 
contains a vast amount of information but also suggests, both 
directly and indirectly, additional material to be recorded, analyzed, 
and transformed into improvements in the efficient transfer of 
biomedical information. 
New services that are becoming more generally offered to users of 
larger medical libraries include the provision of tapes and the 
searches derived from these, the availability of electronic carrels for 
undergraduate, graduate, and postgraduate education, and the use 
of new mechanisms such as the automatic bookstack system at the 
new Health Sciences Library at Ohio State University. Prior has 
described this system, and drawn attention to some of its 
implication^.^' The lack of “browsability” must be counteracted by 
an increased reference staff, In one sense, the greater the distance 
kept between user and book, the easier it is to keep detailed records 
of the use. This is oversimplification to a certain extent, but the 
inherent opposition between recorded use and flexible use is a real 
one that must be kept in mind. 
The changes in user groups often involve additional links in a 
chain. Kovacs stated this situation clearly when she wrote “A vast 
majority of persons using the Medical Research Library of Brooklyn 
collection are not aware of this. . . . Little do they realize that [their 
request made at another library] was actually serviced by the Medical 
Research Library of Brooklyn through established channels-saving 
them time and money-and, most important of all, satisfactorily 
fulfilling their needs.”58 Here is a whole new field for the 
development and keeping of records and for their efficient and 
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telling use. To paraphrase the producer of the most popular book of 
records on the scene today, “Records are good for you”-if you keep 
the right ones and if you use them knowledgeably. 
Changing patterns in education bring about, or  should bring 
about, changing patterns of library responsibilities and services. A 
clear example of this is found in nursing education. Miller has 
briefly surveyed what happens to the libraries of nursing schools in 
the transition from hospital to academic surrounding^.^^ Many 
thought-provoking questions are raised in this sampling. 
From time to time an individual librarian will come up with a new 
approach based on an understanding of user habits and needs. 
Fulcher has described her  Literature Attached to the Chart 
(LATCH) program that responds to requests from doctors and 
nurses who need articles for the better care of specific patientss0 
The recorded use of this program suggests that it has provided a 
practical response to a previously unstated, but very real, need. 
One of the earliest statewide systems of medical information 
se’rvices was initiated by the University of Wisconsin Medical Library. 
Holtz and Crawford began their accounts of the statewide programs 
by saying that “information and education are the inseparable 
Siamese twins of medicine. Without one the other will not thrive. 
Without both, physicians cannot be expected to provide the best in 
up-to-date medical care for their patients.”61 Not only is a wide 
variety of services being offered through the library, but the services 
are being used by a wide variety of health sciences personnel; the 
library is amassing valuable records to document this. Platitudes are 
no longer sufficient to defend library services in these days of rising 
costs and shrinking budgets. The wise librarian will see that his 
library maintains pertinent records that will demonstrate the 
usefulness and productivity of programs to those who are  
responsible for providing funds. 
STUDIES OF USE 
The way to find out what counts is not necessarily by counting it. 
“Statistical bibliography,” a term that covers many varieties of 
counting, was defined by Raisig as “the assembling and 
interpretation of statistics relating to books and periodicals.”62 Raisig 
narrated the growth of several methods of statistical bibliography 
and pointed out many of the problems and fallacies involved in their 
use. Citations, to be of value in a productive counting process, must 
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be within a logical stream of thought. Raisig developed this theme, 
and found a measure of research potential realized. This 
thought-provoking analytic study should be read by all individuals 
who are thinking either of reading and using reports of a statistical 
bibliographic nature or of making such studies themselves. Five 
years later Raisig returned to this topic in a paper that asked if the 
circulation analysis of serial use was a numbers game or a key to 
service.63 He described the failure of most such studies to take into 
account the intellectual use of the contents of the serials, of the 
physical handling of the serial units, or of the in-depth library use. 
Trueswell’s paper underscored the differences between “satisfying 
a percentage of user ‘circulation requirements” and “satisfying a 
percentage of users.”64 In other words, any user’s requirements 
could be fully, partially, or not at all satisfied. Studies of book use, 
too, must be made with care. Andrews developed a helpful model 
for determining “relative use” that could be widely applied.65 
Not only must valid methods be worked out for recording the use 
of journals and books, but studies must be made of who the users 
are and what really are their information needs. Wood has written 
an article that offers good conceptual and practical approaches for 
obtaining these data.66 Friedlander has studied how a group of 
clinicians search for i n f ~ r m a t i o n . ~ ~  aThese studies also form 
necessary part of the body of records vital to the provision of the 
best pertinent library services. Foundations for user studies and 
methods will be found in the reports by Sherr ingtoP and Wood.6s 
Other elements besides the manipulation of books and journals 
and the avenues for locating information enter into the whole 
picture of the use of libraries. Economics plays a large role in these 
activities, and librarians have long been seeking ways in which the 
economic value of the transfer of information directly and indirectly 
promoted by libraries may be recorded and put to effective uses. Of 
considerable interest here are papers by Carlson on the economics of 
information transfer,‘O and by Martyn on the unintentional 
duplication of research.71 
Stangl and Kilgour have described the results of their two surveys 
recording use of books and journals in the Yale Medical L i b r a r ~ . ’ ~  
The first of these analyzed use by date of publication and subject, 
while the second dealt with type of user and subject. Both studies 
were based on an analysis of cancelled charge slips collected for a 
year. Oseasohn recorded the borrowing patterns by a group of 
practicing physicians in an urban community at a new medical 
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school. He began his paper with the straightforward statement, “If 
directors of medical libraries hope to influence quality of health 
services, they need to know what use is at present made of their 
collections by providers of medical care.”73 Also valuable are the 
papers by Kovacs, in which she analyzed circulation for a full year at 
a large library,74 and by Gomes, in which she studied a random 
sample of requests made of a regional medical library to obtain 
information about both items used and the users of those items.75 
Another survey was made at the Yale Medical Library for the 
purpose of determining which journals should be acquired in 
multiple subscriptions. Kilgour recorded, analyzed, and put to use a 
vast amount of data obtained in this survey.76 A joint effort by 
Columbia and Yale was designed to develop a sound base for a 
computerized index of journal articles; Fleming and Kilgour 
analyzed the circulation records and produced a list of most 
frequently used journal^.^' The Yale portion of this list differed 
considerably from the earlier survey reported above. 
A study was made at the Lane Medical Library of Stanford to test 
the assumptions: (1) that medical students would use increasingly 
more periodicals in each of their four years in school; (2) that 
students engaged in research would show a greater use of 
periodicals than nonresearch students; and (3) that the research use 
would be most pronounced during the preclinical years. Mick, et al. 
found that the first two assumptions held but that the third did 
Such studies can be of special help to librarians who want to 
design a course on the use of the literature and present it at the most 
effective time. 
While most records of use have dealt with journals, Raisig, et al. ,79 
and Kilgours0 have studied the use of books and have reported a 
variety of data. Douglas went a step further in a study that looked 
into both library use of books and journals and the actual 
purchasing of books for personal libraries.81 
T h e  studies so far described have dealt primarily with the 
circulation of library materials rather than the use of these materials 
in the library. It is much easier to record extra-library use because 
this can be done simply by counting slips or manipulating recorded 
data in a computer. However, something must be learned about 
what goes on inside the library, Recording these data is a more 
difficult process. Jain has developed procedures for measuring such 
in-library use, and the results of a broad variety of these 
investigations in medical libraries should provide some valuable 
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records both for the solid information and for the conclusions that 
could be drawn from this factual base.82 A beginning in this 
direction has been reported by Smith.83 
If the user of a library reported that he could always find what he 
wanted in the library, that user would think justifiably that the 
millennium had arrived, and the librarian could justifiably accept 
this report as just  one more warped comment. Nevertheless, 
availability is an important element in the recorded use of library 
materials. In  one 12-day period at the Woodward Biomedical 
Library in Vancouver, 370 failures to find journals were noted in a 
report by PiternickeE4 Of these, 64 references, or 17 percent were in 
circulation. Since these 64 were just 4.7 percent of the total journals 
circulated during those 12 days, one might conclude that restricting 
circulation would not improve availability. The point of these 
records, however, is that hard data relative to what had been felt to 
be a major problem were now available and the problem could be 
solved in a logical manner. 
Too much emphasis can be placed on counting the circulation and 
use of books and journals. This can lead to problems if the results of 
the counting are applied unthinkingly to acquisition, continuation of 
subscriptions, to removal to storage, or to disposal. The offhand 
statement, “It is not used-throw it out,” is being increasingly heard 
as more and more counting is done. Each library is a unique 
institution and the librarian should evaluate the collection on the 
basis of those yardsticks he feels are most pertinent to his own 
situation. Administrations and curricula change, and libraries must 
be able to support the likely (as well as some unlikely) possibilities for 
the future. A librarian should use all of his extremities at the 
appropriate times: the head for thinking as well as the fingers and 
toes for counting. 
INTERLIBRARY LOANS 
Atwood asked the question, “What factors govern interlibrary 
loans?”85 and then set about developing and keeping the records 
needed to answer her query. The data were recorded on IBM cards 
and, in the author’s words, “The analytical capability of these files is 
astonishing. These records contain quantitative measurements of 
interlibrary loan characteristics. Investigations have led to changes in 
routines that greatly improve service. They have also engendered a 
new concept of the role of the interlibrary loan in the total library 
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function.”86 This paper is almost a textbook case of the way in which 
a question can be raised, the different elements and related aspects 
involved identified, the appropriate records designed and kept, and 
the resulting data analyzed so as to lead to meaningful changes in 
philosophy and actions. 
BUILDINGS 
A paper by Beatty summarized a survey of twenty medical school 
libraries built between 1955 and 1961.87 In a surprisingly high 
proportion the planning had been done solely by an architect and a 
nonlibrarian staff member of the school or the parent university. In 
these “nonlibrarian-planned” libraries the functional arrangements 
and traffic patterns for both people and materials were appalling. 
Adequate elevators were lacking in 40 percent of the libraries. Lack 
of space was another recurring problem; this was especially true of 
work room and staff space. Damage from water, usually from badly 
placed pipes or equipment or from poor quality construction, had 
occurred in almost half of these libraries. Noise, heating and cooling, 
and lighting problems were common. 
A survey of the medical school libraries built in the 1960s was 
made by Beatty and Beatty;88 this survey showed that a higher 
percentage of the libraries built in the 1960s are in separate 
buildings or in their own wings than was the case for the 1950s. 
Librarians were more closely involved in the planning of these 
libraries; improvements in functional arrangements and in traffic 
patterns are obvious. The typical library of the 1960s, in comparison 
with its predecessor of the 1950s, has more space (which frequently 
includes more work room and staff space, although this is often still 
insufficient), much more seating (and a higher proportion of 
carrels), and more study rooms. It is rare to see a 1960 library 
without an adequate, and often attractive, staff lounge. New elements 
common to the 1960 library include space for audiovisual materials 
and use (some facilities are strikingly functional and attractive), and 
space for computers, terminals, and related equipment. Some of the 
libraries that do not have the machines do have space that has been 
designed for their later installation and use. 
Hospital libraries, which form the bulk of medical libraries in 
terms of numbers, have also shown some improvements in the last 
fifteen years. Some improvements have been brought about by the 
integration of two or three small libraries and the resulting increased 
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leverage for more space and better planning. The employment of 
more professional librarians, either full- or  part-time, has also 
helped to bring about more functional hospital libraries. The newer 
approaches to hospital library planning and remodelling have been 
surveyed by HayneBg and Beatty and BeattySgo 
STAFF 
Any improvement in library operations must be initiated by a 
librarian (who may neither have had the idea in the first place nor 
provided the motivation for its initiation), and then put into 
operation by himself or a member of his staff. Basically, then, the 
quality of education and training of medical librarians has a 
profound effect on the quality and variety of services offered to the 
users of the library. 
Steinke has written a practical guide for the orientation and 
training of the nonprofessional member of the library staff.g1 The 
growth of the library technical assistant field has created both 
problems and opportunities. The program has suffered recently 
from the current economic situation and more particularly from 
straitened budgets in medical libraries. Librarians have, however, 
frequently been able to offer library technical assistants higher 
salaries than clerks and have obtained a higher quality of work. 
The attitudes and actions of library staff members are a vital 
element in services to users. A healthy trend during the past few 
years has been toward the realization that information resides in 
human minds as well as in printed books and magnetic tape. If the 
assumption is made that the user should receive his answer as 
quickly and painlessly as possible, then the library staff member will 
feel free to seek help from a subject specialist. Adelman has 
described his philosophy and the related practices.92 
Basic to the staff member’s outlook are two assumptions. Wade 
has succinctly identified one, “We are here to serve readers, not 
machines,”g3 and Sable has spoken out against the decline in 
importance of the concept of service.94 
NLM RESOURCES PROGRAMGRANT 
When the planning for the Medical Library Assistance Act 
completed its long gestation, the statements about the goals for the 
act were quite explicit. Particularly for the resource grants, the 
NLM had two objectives: “(1) to make a significant but relatively 
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short-term grant to bring basic resources to a more useful level, and 
(2) to encourage increased support to the library by the parent 
institution on a continuing basis to compensate for the decreasing 
federal c o n t r i b u t i ~ n . ” ~ ~  In the mass of material explicating the act 
and demonstrating its responsiveness to the felt needs of the time, 
the emphasis was both directly and indirectly placed on improved 
services. That this was the most appropriate direction for this part of 
the act’s programs was clearly understood by the librarian of the first 
Regional Medical Library who also foresaw some dangers. 
Esterquest feared that such support would have only a short-term 
effect because, as he stated, “a hospital library is improved only 
when enough of the doctors who use it complain, in the right 
quarters, about its inadequacie~.”~~ 
At the conclusion of the five-year term of the MLAA, Broering 
reviewed the results of the resource grants and looked toward the 
future. He pointed out that the basic purpose was to improve library 
services and to stimulate increasing local support. The results were 
not overwhelmingly impressive: “Only in a relative handful of 
instances were funds used in a planned, cohesive, and purposeful 
way to directly improve services to user^."^' Short-term gains were 
noted, but demonstration of lasting results and guaranteed future 
improvements was doubtful. In their review of the whole extramural 
program at the same time, Cummings and Corning commented that 
most libraries that had received resource grants “did not use the 
funds to improve the nature and scope of services through increased 
manpower or by the application of new t e c h n o l ~ g y . ” ~ ~  
T h e  MLAA was then renewed for three years and, at the 
conclusion of this renewal, Broering again reviewed the resource 
grant situation.ss By this time NLM had a much clearer picture of 
requirements, requests, and reactions. Broering stated that the local 
libraries must now develop continuing local support by the high 
quality of their services and programs. In other words, the burden 
for thoughtful responses to stated or  potential needs for services 
rests on the local librarians, which is where the RMP library projects 
had placed it from the start. 
There is no question that the MLAA has improved medical 
libraries by its resource grant program, How much this program has 
improved the lot of the users of medical libraries is a question 
medical librarians will have to answer for and by themselves. 
Perhaps ,the most effective way to improve library services is through 
improving the quality of the librarians who give those services. 
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MANAGEMENT 
Librarians over the years have shown a lack of interest in 
“administrative know-how.” Simon has emphasized the importance 
of this skill in an article that offers practical advice and draws some 
useful distinctions.loO 
One of the traps into which some librarians fall is “thinking 
big”-that bigger is better, and ultimately that size and its increase is 
more important than what is done with the things, space, and people 
that make up that size. Horn has taken a strong and clear-eyed look 
at this philosophy.lol Increased size often leads to computerization 
and certain benefits can be achieved by playing these two concepts in 
tandem. In a thought-provoking article Kilgour showed the 
relationship between evolving, computerizing, and personalizing. lo2 
Computers, in his view, can present opportunities for librarians to 
devote more of their time and effort to personal work with users. 
Program budgeting and work measurement are coming more and 
more into the medical library management picture. The article on 
this subject by Schultz, although written for law libraries, has much 
of value for medical librarians.lo3 Budgeting can be used in devious 
as well as routine ways. Perrine showed the “hidden costs of broom 
closet libraries” in a paper that gave a practical approach for 
handling the departmental library problem.lo4 
Not only does the manager have to plan and design, he has to be 
aware of what is actually going on and how things can be modified, 
expanded, or  corrected. Kronick has examined the varieties of 
information requests received in his library and drawn some 
valuable conclusions.105 Zachert illustrated the uses of reference 
service records in a pharmacy library.lo6 
Evaluation can be a valuable tool for both the present and the 
future. Huntley described how she approached this in both a logical 
and an imaginative manner. She concluded by saying, “There are 
many ways to view every aspect of a library’s activities and many 
ways to solve each problem. But for each library there is one best 
way. The real challenge to a librarian is to find the best way to meet 
the particular needs of the particular library so that maximum 
effectiveness can be achieved in its own particular role.”10‘ Evans, et 
a l . ,  have reviewed the criteria used to measure library 
effectiveness,lo8 and Morse has taken a somewhat more general and 
mathematical view of the same topic.loe Thomas entitled her  
valuable article on effectiveness simply “Looking at Libraries,” and 
the implication of the librarian who looks but does not see 
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underscores her viewpoint and suggestions.110 Huntley and Orrok 
have provided guidance for the many hospital librarians by 
developing a hospital library profile as an evaluation mechanism.’l* 
Standardized tests of a library’s ability to deliver documents were 
developed by Orr and Schless and then used in a major survey.l12 
PROCESSING 
Improvements in the operation of medical libraries during the 
past fifteen years are often associated in librarians’ minds with 
automation and, while automated methods have frequently proved 
valuable, creativity and awareness are also vital elements for the 
medical librarian who seeks to provide the best services for the users 
of his library. This is borne out by observation of such a simple and 
basic task as book labeling, Books have to be labeled, however, and 
delays or  inefficiency in this process mean less speedy and poorer 
service for the users. 
Recordkeeping can have profound effects on both the present and 
future activities of medical libraries. The medical librarian who 
wants to know where his library is can, by the suitable interpretation 
of the appropriate records, gain a good idea of the present picture. 
By designing practical and imaginative systems of recordkeeping, 
the same librarian can be assured of keeping in close, realistic touch 
with his library’s programs in the future. Records may be kept in the 
form of printed figures, charges on a magnetic tape, or even by such 
a primitive mechanism as the brain of a librarian who has learned 
how to listen and observe. Any record, however, only achieves its 
fullest value when it becomes an element for the improvement of 
services. 
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Foreign Users of U S .  Bibliographic 
Data Bases in Biology and Medicine 
S C O T T  ADAMS 
THEDECADE which ended in 1973 witnessed the 
establishment and rapid evolution of computer-based information 
retrieval systems in science and technology throughout the world. 
The pioneering efforts of American systems-MEDLARS, Chemical 
Abstracts Service, BioScience Information Service, and the Institute 
for Scientific Information, all of which have been responsive to the 
information needs of biomedical scientists, established models for 
international cooperation in scientific information services which 
have had a profound effect upon the growth of the field. This paper 
will treat one aspect of this development: the introduction of these 
services to users in other countries. 
Some preliminary considerations may be helpful. Each of the 
systems noted above, and indeed any other computer-based system 
offering services at the national and the international level, is a 
socio-technical system of great complexity. Such systems are new to 
the world. Their novelty has three aspects: technical, managerial, 
and performance-the confrontation of users with novel and 
unconventional search procedures. 
The rapidity of developments in computer technology which have 
made systems obsolete in three to five years are well known. For 
example, random access disc storage devices had just come on the 
market while the technical aspects of MEDLARS I were being 
specified. Their high price at that time made it impossible for 
MEDLARS, with its projected volume, to be other than a 
batch-process tape-drive system, subject to rapid obsolescence. 
Any interpretation of the performance and utilization of 
computer-based retrieval systems must be made in the light of the 
technology available to them at different points in their historical 
development. 
Scott Adams is Director, Center for International Education, University of Louisville, 
Louisville, Kentucky. 
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What is perhaps less obvious is that each of these computer-based 
systems had to pioneer in areas of management and service policy as 
well as in technology. The provision of large-scale retrospective 
retrieval services and the organization of nationally available 
selective dissemination of information services have presented novel 
managerial challenges. Financial resources have had to be found, 
new types of contractural arrangements established, and manpower 
trained. Each service has had to reconsider its traditional policies, 
and formulate new ones reflecting its newly acquired capabilities and 
costs. 
It may be noted that one of the first concerns of the Federal 
Council’s Committee on Scientific and Technical Information was 
the harmonization of federal agency policies for mission-based 
information services, and that one of the earliest concerns of the 
Organization for Economic Cooperation and Development in the 
scientific and technical information field was the review of the 
information service policies of its member states. 
The third novel component of these socio-technical systems is, of 
course, the interface between the user and the protocols for 
accessing the information which the systems process. Here it is 
important to make a distinction (not commonly observed in the 
literature) between “user” in the sense of “manager” of tapes 
supplied by a system, and “user” in the sense of the 
scientist-customer of the service. In this paper, the former will be 
referred to as “manager,” the latter as “user.” 
Since the technology of machine search is new, both managers and 
users have had to learn new procedures and conventions. The four 
American services mentioned above have respondkd, each in its 
way, to this need. 
The literature of systems management, both theoretical and 
reportorial, has been prolific as we have experimented with the 
organization of these new information services. However, except 
insofar as the managers of information services discuss the training 
of users in the use of their systems, or as systems evaluators survey 
the effectiveness of individual systems among user populations, the 
reports reflecting the impact of mechanized literature search on the 
performance of users are scarce indeed. One is constrained to view 
the user as the systems developer and manager sees him, a faceless, 
generalized entity, on whose hypercritical judgment the success or 
failure of the system (and its fiscal support) rests. 
This paper, while attempting to concentrate on the interface of 
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foreign users with USgenerated bibliographic data bases, will of 
necessity reflect more of the concern which the managers of overseas 
information services have had with the utilization of these data bases 
than it will with the effects such use has had on the daily practice 
and productivity of the scientists themselves. 
Four of the principal groupings of American bibliographic data 
bases concerned with biology and medicine (broadly construed) have 
been selected for the purposes of this review. These are: (1) the data 
bases made available by the Chemical Abstracts Service (CA 
Condensates, CBAC, Chemical Titles, Polymer Science, etc.); (2) the data 
bases related to the National Library of Medicine’s MEDLARS (now 
MEDLINE); (3)B A  Previews, the machine-readable version ofBiologacal 
Abstracts and BioResearch Index; and (4)the data bases made available 
by the Institute for Scientific Information (Science Citation Index, 
Permuterm Subject Index, and Index Chemicus). 
There are other American-generated bibliographic data bases of 
significance to biology and medicine, (e.g., the National Technical 
Information Service data base, which covers the technical report 
literature related to such subjects as bioengineering and other 
biological topics), but the four listed above have led over the past 
dozen years in developing the utilization of their data bases by 
agencies outside the United States. 
Three of the four services fall into a noncommercial category: 
Chemical Abstracts and Biological Abstracts representing not-for-profit 
scientific societies, and MEDLARS representing a government 
service. The fourth, the service provided by the Institute for 
Scientific Information, represents a growing category of American 
commercial services concerned with developing overseas markets for 
their products. 
Both categories, not-for-profit and commercial, have faced two 
sets of problems in common. The first set has been economic: how 
to reduce costs and increase benefits through broader utilization of 
services and products. Sommerfield has pointed out how the 
not-for-profit information services were motivated to develop 
international uses of their data bases through agreements whereby 
some of the input cost might be met nationally. In his opinion, this 
motivation has three aspects: “firstly to minimize the total cost and 
hence the subscription to users; secondly to increase the available 
manpower for the work of evaluating the primary literature, and 
thirdly to maximize the use of the service.”l 
While international cooperative agreements, with or  without 
JULY, 1974 [1551 
S C O T T  A D A M S  
governmental sanctions, for the purpose of reducing the input costs 
to an internationally used retrieval system have not been available to 
the commercially oriented services, the latter have shared in the 
economic objective of reducing costs through maximizing uses. In so 
doing, they share with their not-for-profit colleagues the second set 
cf problems which Sommerfield considers the most significant factor 
restricting the development of information services. T h e  
conservatism of the average user of scientific information and a 
general lack of understanding of exactly how scientific information 
is used are, in Sommerfield’s opinion, major factors inhibiting 
growth of mechanized information services. “Considerable 
education of the potential customers is required before they will 
appreciate the virtues of the different services offered to them. Such 
education is expensive: perhaps more expensive than the 
development of computer-based information services.”’ 
In its own way, each of the four American services described 
above has, in its own interest, engaged itself with the problem of 
educating users. 
Chemical Abstracts Service, with funding assistance from the NSF, 
and MEDLARS, funded by the NLM, were concurrently occupied 
with the development of their respective retrieval systems during the 
early 1960s. The first data base to be developed was the former’s 
Chemical Titles (1 962). That of Chemical-Biological Activities came 
later (1965). 
Internationalization of these data bases was initially undertaken 
through long-established cooperative relationships with national 
chemical societies. The Chemical Society of London, for example, 
led the way in Britain, with funding from the Office of Scientific and 
Technical Information for a feasibility study at the University of 
Nottingham (1966), and for the creation of a consortium, the United 
Kingdom Chemical Information Service, intended to implement an 
exclusive rights agreement entered into between the Chemical 
Society and CAS in 1969.2 
British national policy, as expressed by OSTI, has been to 
encourage the use of existing English-language systems rather than 
to make major capital investment in new ones. This has led to a 
highly organized and sophisticated testing of the actual and potential 
utilization of U.S.-generated data bases by British user groups. 
For example, between 1967 and 1972, OSTI sponsored four 
major research projects at UKCIS and its predecessor agency, the 
Chemical Society’s Research Unit in Information Dissemination and 
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Retrieval. The first project involved an assessment of the degree of 
satisfaction obtained by 200 users from 13 collaborating groups over 
an 18-month period. The acceptability of SDI services derived from 
the CT and CBAC tapes was studied by questionnaire and interview, 
resulting in a significant learning experience for both systems 
managers and users.3 
User response to charges intended to recover costs for these SDI 
services were next studied (1969-70),4 followed by an evaluation in 
depth of retrieval service from the CA Condensates data base.5 
The studies cited above are representative of the many supported 
by OSTI as i t  has moved cautiously to encourage the use of 
U.S.-generated data bases in Britain. OSTI has been the primary 
public agency in the United Kingdom with a concern for the 
satisfaction of user needs. As a result, it has accepted responsibility 
for the education of users, directly in the case of MEDLARS (as will 
be discussed later), and indirectly as a byproduct of studies 
conducted by UKCIS and others. 
In the other countries, governmental support for user education 
in the utilization of CAS data bases has not been so concentrated. By 
policy, the American Chemical Society has elected to market the 
machine-readable products of CAS through lease agreements,6 
which place the responsibilities of interacting with the ultimate user 
of the services almost exclusively on the subscriber. Except for a 
management internship program, which CAS has offered by special 
arrangement, GAS itself has not undertaken a direct user education 
program. On the other hand, it has moved to encourage the 
development of groups of processors of its machine-readable 
products, and to interact cooperatively with them. In the United 
States, this role has been played by the Association of Scientific 
Information Dissemination Centers. Both groups are composed of 
institutional members who have as their professional concern the 
provision of SDI services based on the data bases of multiple 
services. 
Chemical Abstracts Service has entered into license agreements 
with a dozen information management centers outside the United 
States, most of whom belong to the ASIDIC group. In alphabetical 
order, these are: 
Canada. National Science Library. 

Czechoslovakia. Central Information Service of the Chemical 

Industry , Prague. 
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Denmark. Danish Technical Library, Copenhagen. 

England. United Kingdom Chemical Information Service, 

Nottingham. 
France. Centre National d’Information Chimique, Paris. 
Germany. Chemie Information und Dokumentation, Berlin. 
Hungary. Central Library of the Veszprem University of Chemical 
Engineering, Veszprem. 
Japan. The Japan Information Center of Science and Technology, 
Tokyo. 
Japan. Kinokuniya Book Store Company, Ltd., Tokyo. 
Netherlands. Netherlands Organization for Chemical Information, 
The Hague. 
Sweden. The Royal Institute of Technology Library, Stockholm. 
Sweden. Biomedical Documentation Center, Karolinska Institet, 
S to~kho lm.~  
While these information centers provide different information 
services based on different combinations of data bases, they share a 
common responsibility of educating users. They are the mechanism 
of choice through which CAS acquaints its overseas users with the 
characteristics of its data bases, and the types of services which they 
’ can provide. 
On the other hand, international programs for user education 
have yet to emerge among the processing centers. While some have 
sponsored tutorials within their regions, and all issue publications 
descriptive of their services, the degrees and characters of their 
educational efforts are various. The internationalization of the 
MEDLARS system has been well described by Corning.8 
Because MEDLARS retrieval was based on familiarity with a 
controlled vocabulary, MeSH, whose use for indexing purposes 
required formal training efforts, user training in search formulation 
based on this vocabulary became a feature of MEDLARS 
decentralization, both domestic and international. Another 
consideration, equally important, was the responsibility initially 
assumed by the NLM in its role as central manager of the system for 
the successful operational performance of the system as a whole. 
This management philosophy set MEDLARS somewhat apart from 
other emerging systems, and has led to a continuing educational 
program. 
One of the initial criteria established by NLM for the acceptance 
of a proposal by another country to establish a MEDLARS-based 
national search service was the willingness of a foreign institution to 
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undertake a program of training users of the system. Thus, the 
National Lending Library for Science and Technology, as a feature 
of introducing MEDLARS into the United Kingdom, organized a 
series of seminars and training courses, some held centrally in 
Boston Spa, Yorkshire, others regionally throughout the United 
Kingdom. 
In Sweden, the Karolinska Institutet organized comparable 
training courses for users and their librarian intermediaries 
throughout the Scandinavian countries. 
To cite a more recent example, the National Science Library in 
Canada became the Canadian MEDLARS Center in June 1970. In 
1970-71 it organized MEDLARS seminars in different parts of 
Canada, using training slides developed by NLM. Visits were made 
to the principal medical schools: Memorial University 
(Newfoundland), Dalhousie, McGill, Ottawa, Queen’s, Toronto, 
Western Ontario, Manitoba, Saskatchewan, Calgary, Alberta, and 
British Columbia. The Tape Services Branch of the National Science 
Library conducted monthly seminars for librarians and other users, 
thereby creating not only an informed market for MEDLARS 
services, but a network of “search editors” as welL9 
The internationalization of MEDLARS, like that of the products 
of CAS, has been undertaken through formal agreements with 
institutions and agencies. In 1972, these were: 
Australia. The National Library of Australia. 

Canada. The National Science Library. 

France. Institut Nationale de la Sante et de la Recherche Medicale 

(INSERM). 
Japan. Japan Information Center for Science and Technology 
fJ ICST). 
United Kingdom. National Lending Library for Science and 
Technology. 
Germany (West). Deutsches Institut fur  Medizinische 
Dokumentation und Information (DIMDI). 
United Nations. World Health Organization. 
Each of these centers, as a condition of receiving the MEDLARS 
data base, has made a commitment to contribute a quid pro quo, 
usually in terms of indexing input. This community of interest in the 
system’s successful operation has been matched by a 
now-institutionalized NLM program to provide for update and 
re-education as the system evolves. Following an initial meeting in 
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Amsterdam in 1968, international workshops were held in Boston 
Spa (1969), Stockholm (1970), Paris (1971), and Geneva (1972). In 
October 1973, a technical meeting of the directors of the 
International MEDLARS Centers was held in Washington, D.C., 
International policy meetings of the centers’ directors were held in 
Washington, D.C. (1972) and London (1973). Among their other 
functions, these meetings have served to retrain systems managers 
and operators as changes have been made, and to equip them, 
thereby, with information they may pass on to systems users. 
With the coming of on-line versions of MEDLARS (MEDLINE 
and its British contemporary experimental on-line system),’ the 
need to educate users changes but does not diminish. In  the 
experimental British version, a principal objective was to compare 
results of user-formulated iterative searches with the results 
achieved through formally prepared search strategies. 
MEDLINE itself was introduced to Swedish users in January 1972 
at a demonstration before library and information science personnel 
from all Nordic countries.ll 
User orientation to the new system concentrated on personal 
contact with the functioning system at demonstrations, 
supplemented by folders, flyers, journal  articles, etc. T h e  
demonstrations have consisted of a general introduction, combined 
with a viewgraph presentation of a sample search dialog, and actual 
hands-on experience at the terminal. 
Representative of a more extensive training effort, a two-week 
Introductory Training Course for MEDLARS/MEDLINE, held in 
Stockholm, October 15-November 2, 1973, aimed at providing a 
basic knowledge of the systems and their use to those involved in 
biomedical documentation work, 
As other countries acquire and use the MEDLINE data base 
(Canada, for example, is in the initial phases), it may be anticipated 
that their centers will mount comparable training efforts. 
Biological Abstracts (in its machine-readable form) was introduced to 
the British scientific public through the Experimental Information 
Unit of the University of Oxford. Working under a grant from OSTI, 
the unit conducted an experiment in 1970-71 with the fourfold 
purpose of (1) introducing the biological community to a mechanized 
information service, and testing its reaction; (2) investigating methods 
of formulating user profiles for the SDI services based on BA Previews 
tapes; (3) measuring the system’s performance in terms of precision, 
recall, novelty, etc.; and (4) estimating the potential demand among 
[1601 LIBRARY TRENDS 
Foreign Users 
biologists for a mechanized SDI service, and the suitability of BA 
Previews for such a service.12 
The unit employed three liaison scientists to interpret the test 
services first to a pilot group of 55  biologists at universities, 
governmental and industrial research establishments, and ultimately 
to a group of 337 biologists in 60 different establishments. Working 
through the librarian or information officer of the establishment, the 
liaison scientists visited the establishments, describing the parameters 
of the BIOSIS data base to individual biologists, and assisting them in 
the construction of search profiles for the SDI service. 
The role of the scientifically trained “liaison scientist,” acting as an 
intermediary between the working scientist and the mechanized 
retrieval system, had been separately studied by the unit in connection 
with the chemical information retrieval experiment^.'^ 
In the BA Previews project, the personal interviews which they 
accorded the participants were considered to be a major factor in 
maintaining the continuing interest of the users. 
The general conclusions of theBA Previews project were that the SDI 
services provided were satisfactory from the point of view of relevance 
and retrieval (in relation to conventional methods) and significantly 
successful in terms of novelty of the references retrieved. It was 
concluded that biologically oriented users had a substantial interest in 
continuing to receive SDI services, and that BA Previews provided a 
satisfactory basis for a continuing service. It was determined, as in the 
case of the UKCIS experiments with the chemical data bases, to 
conduct further experiments simulating the assessment of costs to the 
user, and a project was subsequently established at the University of 
Nottingham. 
While the United Kingdom experience with data bases from 
Biological Abstracts has been dealt with in extenso (primarily because of 
the superior documentation), BIOSIS data bases are utilized by the 
National Science Library of Canada in the provision of its national SDI 
services, by the Karolinska Institutet of Stockholm, and by INSERM in 
Paris as well. In all three instances, the processing institutions, through 
their public relations efforts, have taken on the responsibility for 
introducing the scientist-user to the capabilities of the SDI services 
based on BIOSIS tape products. 
The extensive data bases made available for export by the IS1 
(Philadelphia) fall into two categories: those prepared as byproducts of 
the Science Citation Index and the Permuterm Subject Index, and those 
which are derived from the published components of the Index 
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Chemicus Registry System, the Current Abstracts .fChemistry, the Index 
Chemicus, and the Chemical Substructure Index. l4 
In the former category are the Citation Data Tapes (4,000,000 cited 
references annually) and the Source Data Tapes (400,000source articles 
processed annually). In the latter are the Index Chemicus tapes, and the 
Wiswesser Line Notation tapes. IS1 has successfully marketed both 
categories of tapes to overseas users. 
In the United Kingdom, both Unilever and Imperial Chemical 
Industries have been operating SDI services from the Source tapes for 
several years. In Canada, thesource and the Citation tapes are utilized in 
providing national SDI services from the National Science Library. In 
Spain, the Source and Citation tapes form the basis of an SDI service 
under development by the General Administration of Archives and 
Libraries, Madrid. 
The Royal Institute of Technology (Stockholm) has been using 
Source tapes since 1968 in providing SDI services to users in 
Scandinavian countries. There are other principal processing groups 
in Switzerland, Netherlands, and Japan. 
IS1 has paid a great deal of attention over the years to the training of 
systems operators to insure the successful utilization of its tape 
products. It is concerned not only with problems of local processing, 
but with the interface between local systems and ultimate users as well. 
To  this end it has demonstrated and supplied systems software in 
turnkey operations, prepared training materials in local languages, 
engaged in parallel processing to provide a “failsafe” guarantee of 
local-user acceptance, and finally has provided linguistically 
competent staff to train not only the processors but the users as well. As 
part of an educational campaign, it has also agreed to the experimental 
testing of its data bases. 
For example, in the OSTI series of experiments, the Oxford 
Experimental Unit, from 1969 to 1972, did a comparative study of SDI 
services based on Chemical Titles and on ISI’s ASCA.15 Some sixty-five 
participating users were involved in this particular experiment. 
While the body of scientific knowledge is conceded to be 
international, each nation in the past has developed its own culturally 
and linguistically modified approaches to it. The advent of mammoth 
bibliographical data bases for the mechanized retrieval of published 
contributions has created several novel conditions: (1) the data bases 
are predominantly the creation of one country-the United States; (2) 
access to a machine-readable data base is by standardized procedures 
without national bias; (3) these procedures must both be taught and 
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learned by scientists regardless of their nationality, linguistic 
inheritance, or field. 
Because the biomedical sciences in the United States were among the 
first to develop such bibliographical data bases, their efforts to train 
scientists in other countries in the art of using these new systems will 
have an impact on the acceptance by international communities of 
scientists of mechanized new modes of bibliographical search. 
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The Future: Libraries, Librarians and Users 
HAROLD M. SCHOOLMAN 
THEROLE OF soothsayer is an appealing one, for no 
one is really expected to see into the future. Thus, if one fails to guess 
correctly, his erroneous predictions are soon forgotten. But if by 
chance one should guess correctly, he can always remind the world that 
he had done so. My experience is limited to information processing in 
health science, and my predictions are within this context; its 
generalization will have to be assessed by the reader. My prediction is 
simple: the next ten years will see an increasing demand for a marriage 
of information handling, communications technology, learning 
theory, educational design and educational technology in order to help 
the health science community respond to the demand for health 
services. Libraries will have to handle technically more information 
packaged in an increasing number of formats. To this indispensable 
function will be added increasing demands in support of educational 
objectives. 
The education and experience of the librarian must be expanded to 
meet this new role. He must become a professional member of the 
planning and implementation team or someone else will, and then the 
librarian will only be an information handling technician. The  
academic institution must accept the fundamental role of information 
services in its programs and give academic recognition to the profes- 
sional librarian. The medical library must become an integrated part 
of the educational resources of the institution. The medical librarian 
must become an integral part of the planning and decision-making 
process in pursuit of the educational objectives of the institution. 
These objectives are slow in developing but not because of objections 
by medical librarians. Although their traditional reticence and limited 
appropriate training and experience may contribute to the inertia, it is 
the power structure of the institutions which have failed to recognize 
and implement this realignment. 
Harold M. Schoolman is Assistant Deputy Director, National Library of Medicine, 
Bethesda, Maryland. 
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The next ten years will be a critical transition period which will 
determine in large part the fate of libraries and librarians as they are 
currently known. Nevertheless, the changes that actually occur are 
much more likely to be attitudinal than operational. There will, of 
course, be refinements and extensions of existing methods. New and 
greater appeals will be made to the gods of modern technology to shore 
up libraries’ crumbling walls, Some, perhaps most, will view the 
changes as a mortal threat to their very existence, others will see them 
as a long desired opportunity to broaden horizons and firmly establish 
information resources as the cornerstone of health programs. 
Innovative thinking, particularly examination of some basic 
hypotheses or assumptions, is needed. Undoubtedly many schemes 
will put forth-some of which will have considerable merit, others not, 
and some may even be attempted on an experimental basis. But in the 
cyclical evolution of history it is unlikely that any major operational 
changes will actually be effected. Nevertheless, the important changes 
which will occur have already begun, and they deserve attention. 
SUPPORT OF EDUCATIONAL OBJECTIVES 
Any medical library has a fundamental responsibility to pursue the 
effective utilization of its resources by health science professionals. 
Regardless of the kind of user-practitioner, researcher, teacher or 
student-or his objective, the fundamental purpose of information 
transfer is education. The effectiveness of the information system must 
be measured in terms of its success in supporting and achieving 
educational objectives, not by the number of documents moved. 
Librarians must orient their concerns to the educational objectives of 
their institutions rather than to the aggrandizement of their libraries. 
Support of educational objectives requires the recognition by the 
institution that information support is fundamental to all their 
programs. It must, therefore, be intrinsic to their planning, integrated 
in operation, and budgeted as a fundamental part of the program 
requirement. The  librarian must abandon the more traditional 
tendency of the responder to become an active advocate who can 
successfully compete in a world where needs always exceed resources. 
When the budget crunch comes, money for support of information 
needs must not automatically be the first to go. 
T o  perform this important function, librarians must accept an 
additional and burdensome responsibility-accountability. 
Accountability implies effective utilization of resources. In today’s 
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world efficiency is a prerequisite to effectiveness. Accountability also 
demands critical examination. Examination of the products is 
undertaken as a measure of effectiveness in achieving the educational 
goal. Examination of the process is undertaken to determine the 
efficiency with which the products are produced. 
Clearly, even superficial examination of the process demonstrates 
that efficient utilization of resources requires a marked expansion, on a 
national scale, of coordinated planning and sharing. The Regional 
Medical Library Program provides a basis for the pursuit of this 
objective. Considerable progress has already been made in developing 
a national system of interlibrary loan; however, much yet remains to be 
done. Coordinated acquisition, consortia development, and maximal 
exploitation of the network’s potential should be pursued in all aspects 
of the process. 
T o  date little attention has been paid to similar rationalization, on a 
national scale, of the important archival responsibility. Although it is 
probably true that a large percentage of the volumes held in an archive 
are of no use, there is no way of identifying which volumes they are. 
Intrinsically, therefore, an archive is a very inefficient and thus very 
expensive operation. It is, however, indispensable and must be 
supported; hence, it is critical that an assiduous pursuit of the 
development of a national archival plan be undertaken. 
Modern communications technology can be a valuable ally. It should 
permit a marked broadening of horizons in pursuing solutions. 
Planning can be freed of limitations of time and space, for if librarians 
can define something modern technology can build it, and if it is truly 
useful the market will pay for it. 
Potentially, communications technology can also be an enemy. Its 
availability can seduce libraries into doing things because they can be 
done, rather than because they should be done. It can also help 
perpetuate the status quo by doing things better rather than doing 
better things. The rapid advances in technology can provide such a 
fascinating array of solutions that the problem may well be forgotten. 
An appreciation of technology’s potential in the service of information 
needs adds an additional dimension to the librarian’s responsibilities. 
EXPANSION OF THE HEALTH CARE INDUSTRY 
If this picture is one of increasing demands it is also one of increasing 
opportunities. One of the most important reasons for the increased 
opportunities is the changing milieu of the health science community. 
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The health services industry has grown into the third largest industry 
in ou r  country. This growth has been accompanied by an 
ever-increasing demand that quality health care is a right-not a 
privilege-of every American. This concept is reinforced by increasing 
coverage of costs through third party insurers as well as the growing 
pressure for national health insurance. With this growth has come 
increasing accountability-not only for cost, but also for the quality of 
service. 
Academic health centers are increasingly engaging in programs 
extending beyond their traditional constituents. Each such program 
(area health education centers, decentralization of medical education, 
cancer control, continuing education, etc.) requires an information 
base for its success. Program directors must come to understand their 
dependence on this information base, They must plan and budget for 
it from the beginning. They must learn to use the well-developed 
systems properly and neither reinvent the information services wheel 
nor turn to the existing system after the fact with unbudgeted, 
unreasonable demands. 
As desirable as this may be, it would be naive to believe it will evolve 
rapidly as a result of irrefutable logic. It is the demands of user needs 
generated by the changing social milieu which have created 
professional standards review organizations; recertification, 
relicensure, automated confidential self-assessment, medical audits 
and rising peer pressure will force these necessary changes and 
overcome the basic inertia of the system. 
But it is also the time for positive action on the part of the library 
component if its expertise is to be brought to bear on evolving 
relationships. What is required is that librarians create and take 
advantage of forums to discuss these problems with responsible 
program and administrative officials of educational institutions. 
Innovative concepts for the development and support of information 
services and the problems of existing ones should be discussed with 
deans, department chairmen, hospital directors of medical education, 
administrators and students-not just with other librarians. 
The Council of Deans of the Association of American Medical 
Colleges, the vice presidents of Academic Health Centers, and the 
Association of Hospital Medical Education, have all agreed to the 
importance of this interchange. T h e  Regional Medical Library 
outreach program for community hospitals should not limit itself to 
continuing education of hospital librarians, but extend its efforts to 
hospital administrators and staff, even to hospitals with no libraries. 
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Some of the subjects that require early consideration in this dialog 
are: the place of the library in the organization of the institution; the 
impact and potential of networking; means of effectively reaching the 
health science professional community; the funding of information 
services; and effective liaison with other organizational elements (e.g., 
department of continuing education, department of biomedical 
communications, department of research in medical education). 
CHANGES IN HEALTH SCIENCES EDUCATION 
The changing milieu is reflected in health science education. The 
organization of health science education is moving more and more 
toward decentralization. This makes it necessary to bring faculty 
expertise to the student wherever he is and requires use of  
sophisticated communications systems including satellites. Additional 
demands are created by the restructuring of health science education 
which requires autotutorial educational materials. The  student 
proceeding at his own pace requires a new set of learning tools. 
There is also a changing philosophy of health science education. The 
former concern with the acquisition of facts is being replaced with a 
growing concern for the ability to synthesize information and use it for 
problem-solving. Indeed, this concern is reaching the point where the 
teaching of problem-solving has in some instances become the primary 
educational objective. 
The pursuit of this objective requires the development of a new 
literature, and it requires a new dimension to bibliographic control. 
Some experiments have already been undertaken to explore the power 
of existing systems to adequately retrieve on the basis of educational 
objective and student level. Such work will undoubtedly be accelerated 
in the next decade. Thus, the professional librarian must now acquire 
an appreciation of learning theory and an understanding of what 
health science educators are trying to accomplish. 
The truly important consequence of this philosophic change in 
educational objective is the increasing recognition given to faculty 
members for the design, creation and testing of this new literature. 
This subtle but pervading change in our reward system is promoting a 
mobilization of talent experimenting in all media-written, 
audiovisual, computer-aided instruction, etc. 
In the field of continuing health science education, accountability 
for quality of service has led to a mounting demand for quality 
assurance. This demand has taken many forms: relicensure, 
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reaccreditation, self-assessment testing, and medical audits via 
professional standards review, as well as other programs. The  
philosophic concept of a lifelong interactive evaluation system for 
health professionals reaches its greatest development in the recently 
published report of the Committee on Goals and Priorities of the 
National Board of Medical Examiners entitled Evaluation in the 
Continuum of Medical Education. 
It has long been known that from the point of view of the health 
practitioner the most attractive information system is one which 
provides an immediate answer to his specific question. Witness the 
popularity of the Medical Information Service Via Telephone (MIST) 
in Alabama. It has been equally clear that this type of system, respon- 
sive to the self-identified information need of the practitioner, is insuf-
ficient to assure improved quality of service. But the current pressures, 
in one way or another, demand a medical audit and an information 
system which is interactive with that audit. 
In various areas of health science education sufficient pressure is 
developing to demand support and recognition for reorganization and 
synthesis of biomedical information. This new literature must be 
effectively accommodated. To do this requires the contributions of 
many elements of the health science community. That these will 
respond is illustrated by the developing coordinated program on 
multimedia education resources. 
At the moment, this arena can be succinctly described as chaos. NO 
real discipline exists in production, editorial review, indexing, 
cataloging, storage, retrieval or distribution. The chaos of the software 
aspect is matched in hardware where a rapidly changing, highly 
competitive technology has led to an almost total lack of 
standardization and convertibility. 
The NLM, in collaboration with the Association of American Medical 
Colleges and the American Association of Dental Schools, has begun a 
comprehensive program to attempt to bring order out of at least a 
small segment of this chaos. This program represents a collaboration 
between federal agencies (NLM, Bureau of Health Resources 
Development, VA and the Armed Forces) medical and dental schools, 
professional societies, hospital educators and medical librarians. This 
base will eventually be expanded, but in the beginning it was necessary 
to limit the program to a size on which the available resources might 
have a discernible impact. The AAMC and the AADS are acting as a 
managerial focal point for the academic and professional health 
science community, while the NLM is serving a similar function for 
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federal agencies. This program is pursuing the development of a 
comprehensive review process for audiovisual materials. In addition, 
with the help of several hundred potential users and many medical 
librarians, a computerized, searchable retrieval system is being 
developed. T h e  review system is already operating, and the 
bibliographic control system will be operational in 1975. 
months. 
An additional component of this program is the planning, 
production, and testing of educational materials not already available. 
The basis of this program is the sharing of resources. The content 
expertise for critical review, for the identification of basic concepts that 
need to be developed, for the development of story boards of pilot 
productions, and for the testing of materials produced is the 
responsibility of the academic community. 
The AAMC and the AADS provide management coordination in all 
of these areas and continuing consultative support. The National 
Medical Audiovisual Center provides media and production expertise 
and, with the help of the Bureau of Health Resources Development, 
supports the development and testing of new materials as well as the 
criticial review of older ones. The Armed Forces and the VA make 
available their productions, coordinate their production activities with 
the program and provide additional testing grounds for materials. A 
large group of ultimate users and the medical librarians provide 
important input into the development of search strategies and 
bibliographic control systems as well as the opportunity to test search 
systems during development. 
The Association of Hospital Medical Education assures the re- 
sources for testing at the hospital level. In addition, it contributes to the 
identification and generation of new material. The NLM is responsible 
for the clearinghouse function, and the RML network will assist in 
discharging this responsibility. Plans are already well developed to 
train at least two “educational resource medical librarians” in each 
region. 
Finally, plans are being studied to develop a comprehensive 
distribution system which will assure the individual user the greatest 
possible flexibility in the use of these materials at a nominal cost which 
essentially recovers only reproduction and distribution costs. Although 
the program is only a year old, the collaboration already achieved is 
testimony to the great pressure on all segments of the health 
community for the efficient utilization of resources through sharing. 
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PRODUCTION, RECOVERY AND SYNTHESIS OF INFORMATION 
Examination of the product is a joint  responsibility. T h e  
effectiveness of the product must be measured in terms of the 
educational objective. The educational objective must be defined by 
the user. Perhaps an examination of retrieval of the serial literature in 
support of research will be illustrative. As background for an attempt 
to formulate the educational objective served by our current practices 
it might be well to examine the reasons this literature is created. 
Why do research workers write? While any in-depth discussion of 
this point is beyond the scope of this paper, at least two reasons can be 
stated. First, the reporting of results for the benefit of science, and the 
critical scrutiny of peers is considered by most scientists to be an 
integral part of the research process. Second, the reward system of our 
society gives high priority to publications by researchers. Some believe 
this amounts to an almost exclusive priority, giving rise to the phrase 
“publish or perish.” It is believed by some that “priority recognition” is 
the fundamental driving force of scientists. Without a reward system 
that gives ultimate recognition to the first reporter, the klan vital to 
investigation would be lost and science and society would suffer. It is 
not the purpose of this paper to discuss the pros and cons of this 
oversimplified presentation. Whether correct or incorrect, in the past 
or the present, it is the thesis under which at least most of the world’s 
scientists live and work. 
The number of articles written is an important criterion for reward 
in the research community. This fact also markedly influences the 
format of reporting and makes the journal article preeminent. The 
other side of the coin is the overwhelming concern of bibliographic 
control systems with retrieving all pertinent citations. In an unthinking 
way we tend to equate this concern for completeness of citations with 
concern for completeness of information because of its importance to 
the scientific purpose of the requester. 
First, it is clear that 100 percent recovery of pertinent documents in 
today’s system is impossible (NLM indexes only about 12 percent of 
what it considers to be in scope). Second, it is equally clear that 100 
percent recovery of information is also impossible. However, because 
of the marked redundancy of the medical literature, the rate of 
information recovery is initially quite rapid even from a random 
selection of pertinent documents. For example, if one were interested 
in recovering the information available which gives rise to the 
presumption of a viral etiology of human leukemia he would have no 
difficulty recovering several thousand articles, most of which 
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admittedly would have to do with the viral etiology of leukemia in 
animal forms other than human but which obviously are germane to 
the thesis. From these thousands of documents-ven if one chose at 
random the order in which they were read-one could acquire perhaps 
90 percent of the basic information on the subject by reading the first 
fifty. That is to say, by the time one had read the first fifty articles, 
regardless of how chosen, the information recovery curve would have 
reached a nearly flat slope and the amount of additional information 
added by increasing the number of documents read even fifty-fold 
would be extremely small. Obviously, under no circumstances would 
there be a total recovery of all information available; to assure that one 
would have to recover and read all documents relevant to the matter, 
and no document recovery system can claim 100percent recovery even 
of the pertinent documents within the system, certainly not all of the 
pertinent documents. Therefore, 100percent recovery of information 
available is unobtainable. The issue then is: How much is one willing to 
pay to gain an additional 1 or  2 percent recovery of information? 
In point of fact, the researcher does not rely on the medical literature 
for providing him with information on the subject of his primary 
concern at anywhere near those levels. It is much more likely that the 
medical literature contributes only 40 to 50 percent of the information 
known to the researcher in the area of his most immediate concern. 
Therefore, the justification for the completeness-doctrine approach of 
recovery of documents is even less valid. Nevertheless, it is pursued 
and has persisted, and so one must ask: Why? If it is not for the 
scientific purpose, then for what purpose is this completeness sought? 
T o  a large extent, it is derived from the reward system of our society 
and from the priority doctrine. 
The priority doctrine is probably far less important in the days of 
multiple authorship on highly technical issues than it is with regard to 
some basic philosophic questions such as those propounded by Darwin 
and Newton. The distinction is not one of time or history, but rather of 
the nature of the discovery for which priority is being claimed. If the 
completeness doctrine were avoided, those situations of fundamanetal 
discovery today would probably give rise to priority disputes no less 
and no greater than they have in the past. However, it is possible that 
modern communications have made the fundamental role of most 
contributors to any field so well known and well understood that the 
priority disputes today might be less, at least in the eyes of peers. But it 
is not because of adjudication of disputes, but rather because citation is 
a highly prized form of recognition that completeness assumes its real 
importance. 
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For the research worker reviewing a peripheral field and seeking a 
less than exhaustive but reasonable appreciation of a concept, the 
current retrieval system may deliver an enormous number of citations 
which will do more to frustrate than satisfy his information needs. Not 
true-the librarians immediately reply-because those citations will 
easily identify several recent review articles which, after all, are 
supposed to answer this need. 
The review article is an attempt at data reduction within a format 
that assures as complete recognition as possible to all contributors. It 
attempts to survey a subject, pointing out highlights according to the 
judgment of the reviewer. It serves a dual purpose of hopefully giving 
an overview of a subject and providing a bibliographic source for more 
detailed pursuit, but it is not designed to achieve a critical synthesis of 
available information. It should be designed as a matrix of information 
about an hypothesis. There might clearly be value when describing an 
element in this matrix to state that twenty different investigations have 
corroborated this point in order to document the authority for the 
statement, but there is no fundamental additional value in either 
identifying all twenty or describing in detail each of the twenty pieces of 
work. 
The concept of the review article should be the critical evaluation of 
an hypothesis by organizing and synthesizing a large volume of data in 
order to reduce it to a small number of critical elements determinative 
of the hypothesis in question. The purpose of the exercise should be a 
critical examination of the hypothesis both to determine if it can be 
sustained, and also to point out the holes in the information base 
supporting it. 
The user does not need better library methods; he needs a more 
direct route to the information he seeks. This requires revised or 
additional formats for information. This reformatting of biomedical 
information is not the responsibility of librarians. If service to the 
scientific need of the user is the objective, biomedical librarians must 
learn to store and retrieve synthesized information. Advocacy of this 
position is not new and the issue has been attacked. There are, of 
course, many problems, but these are not the main deterrent to 
progress in this area. 
The synthesis of information requires the efforts of our most 
competent scientists. In the structure of our current scientific reward 
system there is no incentive for this activity; until this is changed, there 
is little hope for quality output of this type. 
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The Future 
The next decade holds many challenges and opportunities for the 
whole health science community. The professional medical librarian of 
the future should operate as an integral part of the health science 
education team and, therefore, of the decision-making process. To 
prepare for this role, careful and extensive reorganization of their 
training needs to be undertaken. But the technical handling of 
information cannot be neglected. New relationships and probably new 
organizations will be developing within and between educational 
institutions. Society will continue to make more and more demands for 
more rapid direct access to information. A new literature will continue 
to expand. It must be effectively accommodated. This is both a great 
opportunity and a challenge. The future role of medical libraries and 
librarians may well depend on their response. 
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Complete List of Library Trends Issues in Print 
Title 	 Editor Date 
V. 	 1, N. 1 Current Trends in College and University Libraries R. B. Downs July 1952 
1 2 Current Trends in Special Libraries H .  H. Henkle Oct. 1952 
1 3 Current Trends in School Libraries Alice Loher Jan., 1953 
1 4 Current Trends in Public Libraries Herbert Goldhor April 1953 
V. 	 2, N. 1 Current Trends in Libraries of the U.S. Government Verner W. Clapp July 1953 
Scott Adams 
2 2 Current Trends in Catalo ing and Classification Maurice F. Tauber Oct. 1953 
2 3 Scientific Management in%braries Ralph R. Shaw Jan. 1954 
2 4 Availability of Library Research .Materials Dorothy M. Crosland April 1954 
William P. Kellam 
V. 	 3, N. 1 Current Trends in Personnel Administration Bernard Van Home July 1954 
3 2 Services to Readers Leslie W. Dunlap Oct. 1954 
3 3 Library Associations in the United States and the 
British Commonwealth David H. Clift Jan. 1955 
3 4 Current Acquisitions Trends in American Libraries Robert Vosper April 1955 
V. 	 4, N. 1 Current Trends in National Libraries David C. Mearns July 1955 
4 2 S ecial Materials and Services Andrew H. Horn Oct. 1955 
4 3 &nservation of Library Materials Maurice F. Tauber Jan. 1956 
4 4 State and Provincial Libraries in the United States 
and Canada Paxton P. Price April 1956 
V. 	 5,  h'. 1 American Books Abroad Dan Lac July 1956 
Charles golte 
Peter S .  ennison 
5 2 Mechanization in Libraries Arnold d. Trotier Oct. 1956 

5 3 Manuscripts and Archives R. W. G. Vail Jan. 1957 

5 4 Rare Book Libraries and Collections Howard H. Peckham ADril 1957 

1'. 	 6, N. 1 Current Trends in Circulation Services Wayne S. Yenawine July 1957 
6 2 Research in Librarianship A.A.L.S. Committee 
on Research Oct. 1957 
6 3 Building Library Resources Through Cooperation Ralph T. Esterquest Jan., 1958 
6 4 Legal Aspects of Library Administration John B. Kaiser April 1958 
V. 	 7, N. 1 Current Trends in Book Publishing Frank L. Schick July 1958 
7 2 Aspects of Library Public Relations Len Arnold Oct. 1958 
7 3 Current Trends in Library Administration Ernest J. Reece Jan. 1959 
7 4 Current Trends in Bibliography Roy B. Stokes April 1959 
V. 	 8, N.  1 Current Trends in Adult Education C. Walter Stone July 1959 
8 2 Current Trends in Newly Developing Countries Wilfred J .  Plumbe Oct. 1959 
8 3 Photodu lication in Libraries James E. Skipper Jan. 1960 
8 4 Music Ligraries and Librarianship Vincent Duckles April 1960 
V. 	
1960

9, N. 1 State Aid to Public Libraries S. lanice Kee lulv 1960 

9 2 Current Trend, in rheological Librarie, NGIS H. Sonne 'bci. 
9 3 Current Trend, in Boohobilcs  Harold Goldstein Jan. 1961 

9 4 Currenr Trends in Antiquartan Books Hellmut Lehmann- 

Haupt April 1961 
V. 10, N.  1 Future of Library Service: Demographic Aspects 
and Implications, Part I Frank L. Schick July 1961 
10 2 Future of Library Service: Demographic Aspects 
and Im lications Part 11 Frank L. Schick Oct. 1961 
10 3 Current ?rends in'L'.S. Periodical Publishing Helen M. Welch Jan. 1062 
Maurice F. Tauber 
10 4 Urban University Libraries Lorena A. Garloch April 1962 
V. 	 11, N. 1 Library Boards J. Archer Eggen July 1962 
11 2 Bibliotherapy Ruth M. Tews Oct. 1962k3;taJ;fay;:11 3 Laws Libraries Jan. 1963 
11 4 Financial Administration of Libraries April 1963 
Paxton P. Price 
V. 	 12, N. 1 Public Library Service to Children Winifred C. Ladley July 1963 
12 2 Education for Librarianship Abroad Harold Lancour Oct. 1963 
in Selected Countries J. Clement Harrison 
12 3 Current Trends in Reference Services Margaret Knox Goggin Jan. 1964
12 4 European Universitv Libraries: Current 
Status and Developments Robert Vosper April 1964 


